The architecture of food: Consumption and society in the Iron Age of Atlantic Scotland, with special reference to the site of Old Scatness, Shetland. by Summers, John R.
 University of Bradford eThesis 
This thesis is hosted in Bradford Scholars – The University of Bradford Open Access 
repository. Visit the repository for full metadata or to contact the repository team 
  
© University of Bradford. This work is licenced for reuse under a Creative Commons 
Licence. 
 
1 
 
 
 
 
 
THE ARCHITECTURE OF FOOD 
 
 
Consumption and society in the Iron Age of Atlantic Scotland, with special 
reference to the site of Old Scatness, Shetland 
 
 
 
 
 
 
John Richard SUMMERS 
 
 
 
 
 
 
 
Submitted for the degree 
of Doctor of Philosophy 
 
 
 
 
 
 
Division of Archaeological, Geographical and Environmental Sciences 
 
University of Bradford 
 
 
 
 
2011 
  
I 
 
 
The Architecture of Food: Consumption and Society in 
Iron Age Atlantic Scotland, with Special Reference to the 
Site of Old Scatness, Shetland 
Supervisors: 
Dr J M Bond and Mr S J Dockrill, Division of Archaeological, Geographical and 
Environmental Sciences, University of Bradford, BD7 1DP. 
 
Abstract: 
Food is the foundation upon which societies are built. It is a means of survival, a source of 
wealth and prosperity and can be used as a means of social display. In Iron Age Atlantic 
Scotland, a wide range of food resources were open to exploitation. Among these, barley 
is likely to have been an important backbone to the system. Far from being at the mercy of 
the elements, the Iron Age population of Atlantic Scotland was able to extract surpluses of 
food from the landscape which could be manipulated for social, political and economic 
gain. One means through which this could be achieved is feasting, a practice considered 
significant elsewhere in the Iron Age. 
 
With such ideas at its core, this thesis examines the main arenas for consumption events in 
Iron Age Atlantic Scotland (dwellings) in detail, considering also the underpinnings of the 
system in terms of food production and accumulation, in particular the barley crop. The 
distribution of food processing and preparation between a dwelling and its associated 
ancillary buildings at Old Scatness provides insights into the organisation of life on the 
settlement. 
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The Architecture of Food: Consumption and Society in 
Iron Age Atlantic Scotland, with Special Reference to the 
Site of Old Scatness, Shetland 
1: Introduction: 
This introductory chapter is designed to set the scene for this thesis and to briefly place 
the work within its research context. To give a clear statement of the intentions of the 
investigation, the research aims and objectives will be presented first and foremost. This 
will be followed by a contextual introduction to the research theme and the background to 
the work undertaken. 
 
1.1: Research aim: 
The aim of this research is to examine social structure and interaction during the Iron Age 
of Atlantic Scotland through the investigation of food production, preparation, 
consumption and redistribution. The emphasis of the work is to consider issues of 
communal consumption and surplus production within the domestic sphere at this time, 
with particular attention paid to the Middle Iron Age. In particular, the use of dwellings for 
communal consumption events will be addressed. It is considered that such practices were 
of great significance in the negotiation of social and political power, as well as the 
accumulation and exploitation of economic wealth. 
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1.2: Research objectives: 
1: Use of the Iron Age architectural record of North Atlantic Scotland as an 
identifier for changes in social interaction. 
The Iron Age in Atlantic Scotland covers an extended time-span, which begins in the first 
half of the first millennium BC and continues through to the Early Medieval period. In this 
region there is no hiatus resulting from the Roman invasion of Britain (Armit 2003: 115-
117). This allows native developments within the region to be traced over a significant 
depth of time. There are a number of variations in structure size and the arrangement of 
the interiors which are considered as potential markers for variations in lifestyles and 
interactions within houses. 
 
The well defined areas of Orkney, Shetland and the Outer Hebrides provide archaeological 
and cultural records which are comparable as well as contrasting. This provides a further 
dynamic for identifying architectural differences and pursuing an understanding of their 
cultural significance. 
 
The tasks necessary to achieve this objective are: 
 Analysis of features relevant to food preparation and consumption within the 
architectural record will be the focus for this part of the study. Particular reference 
will be paid to the relative size of hearths, the design of hearths and the provision 
of other features potentially associated with food preparation over time and 
between each of the island groups. 
 A quantitative approach will be taken to allow the detailed examination of the 
record and the identification of meaningful trends. 
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2: Reconstruction of the economic basis of the Old Scatness settlement, seen 
through the archaeobotanical record. 
The success of most non-industrialised societies is based on their ability to produce or 
obtain sufficient food in the form of plant and animal resources. Furthermore, the ability 
to develop significant social complexity is reliant on the production and effective 
management and exploitation of surpluses. In most instances, the staple on which the 
system is based comes from the plant kingdom (e.g. Farb & Armelagos 1980: 200). Within 
the region of Atlantic Scotland during much of prehistory this was a cereal staple in the 
form of barley (e.g. Dockrill 2002). 
 
Research has developed significantly in this field over many years of work (e.g. Renfrew 
1974; Dickson 1994; Bond 2003). The archaeobotanical remains from Old Scatness provide 
the ability to address this issue using a recently collected dataset that ties in well with 
other materials and the overall stratigraphic and chronological analyses of the site. 
 
The tasks necessary to achieve this objective are: 
 The detailed, quantitative investigation of carbonised plant macrofossils from the 
site of Old Scatness during Phases 3-6. 
 Long term trajectories of the arable system will be incorporated to gauge the 
nature and relative success of the Iron Age economy within the broader history of 
Atlantic Scottish agricultural history. 
 The data will be put in a regional perspective to gain an insight into the effects of 
cultural and environmental concerns over a broader geographical area. This will 
also highlight whether the results from Old Scatness are typical of a wider pattern. 
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3: Interrogation of the integrated archaeological record from Old Scatness. 
Old Scatness has an almost unique structural record that has been excavated in detail 
using modern archaeological techniques, providing an almost unrivalled collection of well 
stratified and recorded Iron Age occupation debris. This allows the detailed interrogation 
of the material on a number of scales. 
 
The principle structuring this element of the research is that the division of activities 
between buildings has as much influence on our understanding of the way dwellings 
operated as the spreads of materials within the houses themselves. Integration of multiple 
materials and methods is the most effective way of gaining a detailed understanding of the 
types of activities being undertaken and the way in which they were divided across a site’s 
area. 
 
The tasks necessary to achieve this objective are: 
 Work will focus primarily on the identification and quantification of biological 
remains from bulk samples subjected to water flotation. 
 The biological remains will be integrated with the architectural remains and 
elements of the artefactual assemblages. 
 Potential activities represented by the remains will be considered. 
 Quantitative analysis will investigate the differences between the three buildings 
under study to ascertain the division of particular activities between the dwelling 
and its ancillary buildings. 
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4: Interpretation and the production of a hypothesis. 
The final outcome of the thesis will be the integration of all the strands of this multi-
faceted research project. This will lead to the formulation of a hypothesis regarding food-
based interactions in Iron Age Atlantic Scotland in relation to their social and cultural 
implications. There are wide ranging elements in this research but they all contribute to 
our overall understanding of food based interactions in Iron Age Atlantic Scotland. The 
discussion will demonstrate that biological remains have a place in broader cultural 
discussions and the can add significantly to the understanding of other archaeological 
materials. 
 
The tasks necessary to achieve this objective are: 
 The presentation of a holistic discussion that integrates the findings from the 
multiple strands of this research. 
 
1.3: Food and human culture: 
Food at its most basic level is a crucial element in the survival of any organism. The 
procurement of particular foods has had a significant effect on the biological evolution of 
most species. In human societies, as with any other animal, food is one of the key raw 
materials to ensure survival. The successful procurement or production of food in turn 
forms the building blocks and foundations upon which complex human societies can be 
built and be able to flourish. 
 
However, there is more to the archaeology of food than calories and wealth. The botanical 
and faunal remains recovered from archaeological excavations are generally understood in 
terms of the energy and economic value that they could have provided; in other words as 
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‘resources’. While this is undeniably a considerable part of their importance it is also 
essential to see that these ‘resources’ were of greater value than such a term implies. To 
consider the biological remains preserved in the archaeological record as ‘food’ brings to 
bear a range of other culturally important issues that must also be understood in our 
attempt to shed light on the past lives of ancient societies. 
 
Below are two quotations that set out the idea of an ‘archaeology of food’ and its 
significance in modern archaeological thought: 
“It is the routines of life which secured the reproduction of the cultural 
values given to the world and its resources, and these same routines 
secured the kinds of social identities adopted by people.  Perhaps it is 
here, at the very heart of the routines of life that an archaeology of food 
should operate. Food is the point at which the seasonal cycle of nature 
is transformed, exchanged and consumed on a daily basis to reproduce 
life itself; surely it is also the point at which the distinction between a 
social and an environmental archaeology collapses?” (Barrett 1999: 498) 
 
“Food and drink are perhaps the most fundamental, if short-lived, media 
of material culture. The serving and sharing of these essential elements 
make up one of the central daily activities of the human domestic group. 
It is the everyday practice of who provides sustenance for whom, and in 
what circumstances, that give family relationships and social 
classifications their substance; and it is here, both through the provision 
of daily bread and the rarer occasions of sacrifice, that the major 
metaphors of religious thinking have their origin.” (Sherratt 1995: 11) 
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Both of the above express the significance of food in human culture, suggesting that this 
issue is of core importance in other discussions of material culture and broader social and 
cultural issues. This is a growing concern in environmental archaeology and 
palaeoeconomy (e.g. Miracle & Milner 2000; Jones 2007). 
 
Food as a central part of human culture has been the subject of a number of recent 
popularised accounts (Standage 2009; Jones 2007; Mears & Hillman 2007; Wrangham 
2009), showing that this issue has made its way into the main stream of archaeological 
thought. At a time when the media is concerned with public health, such as the ‘obesity 
crisis’ and problems of ‘binge drinking’ apparently gripping the nation, food and our 
attitudes towards it are as central as ever to our cultural identity. 
 
Humans are cultural animals and part of the human race’s development has been through 
cultural as well as biological adaptation (e.g. Wrangham 2009; Taylor 2010). It has been 
said that “All animals feed but humans alone eat” (Farb & Armelagos 1980: 3). This short 
statement sums up a lot about the way in which humans use food beyond a simple means 
of survival. Food is more than just a raw resource, the treatment of raw foods through 
cooking and the context of consumption imbue it with further cultural meaning and value. 
 
Consumption is one of the most socially important aspects of food in human cultures. It is 
during meals, whether large or small, that people come together. It is through such 
interactions that social hierarchies and peoples’ roles come to the fore, such as for 
example the head of the household being seated at the head of the table. During special 
consumption events, food can be used as a means of display, either through the provision 
of exotic foods, complex dishes or simply by supplying guests with large quantities to eat 
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and drink, especially meat or alcohol (e.g. Perodie 2001; Dietler & Hayden 2001). The types 
of dishes and foods chosen can display cultural affinities and represent ties within a group 
and connections with external influences (e.g. Farb & Armelagos 1980: 3-14). It is also 
important in such events who supplied and prepared a meal. Someone’s status can be 
enhanced by the provision of a meal: the more lavish, the more kudos that can be 
attained. In essence, this is a simplistic summary of the premise of many feast events, an 
issue that will be returned to frequently. 
 
Beyond this, an ability to control the production and redistribution of food is of great 
significance in securing and maintaining positions of social, political and economic power 
within a community (e.g. Dockrill 2002; Dodgshon 1995). This can be achieved through 
trade and exchange or through a range of complex cultural interactions such as feasts and 
gift giving, in which implicit and explicit debts and obligations can be generated and 
exploited (e.g. Hayden 2001; Dietler & Hayden 2001). 
 
It is at this point that the second major strand of this research comes into play. Buildings 
and architecture mark definable arenas in which people interact with one another and 
make attempts to order the world around them. Among the many activities that can be 
undertaken, there are many that revolve around the processing, preparation and 
consumption of food. This can operate on a number of levels from an individual family 
group or household up to events incorporating whole communities or people from 
settlements and communities well outside the confines of a particular site. 
 
During the Iron Age in Britain as a whole, there is a significant emphasis on the importance 
of houses and settlements. The monumentalisation of settlements and buildings, from the 
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hillforts in more southerly regions (e.g. Brown 2009) to the broch towers of Scotland, most 
significantly in the region of Atlantic Scotland (e.g. Armit 2003). There is also a significant 
trend for ritual or religious activities involving a number of specialised deposits on 
settlement sites across Britain at this time (e.g. Hill 1995b; Armit & Ginn 2007). Such an 
emphasis on the domestic sphere suggests that it held great importance at this time and 
was a focus for more than just daily routines, which could include specialised or large scale 
consumption events. The nature of consumption events focussed on the domestic sphere 
is considered to be very enlightening in relation to other elements of social organisation. 
Through the use of architectural data and a consideration of ecofactual and artefactual 
remains it is believed that a better understanding of consumption events and their 
relationship to social organisation can be achieved.  
 
1.4: Atlantic Scotland: 
The evidence gathered together in this investigation is from the archaeologically rich island 
groups of Shetland, Orkney and the Outer Hebrides (Figure 1). These island groups are 
often considered under the broader regional grouping of ‘Atlantic Scotland’ (e.g. Harding 
2004: 108-151), which also includes Caithness, Argyll and the Inner Hebrides. The region 
defined as Atlantic Scotland is an archaeological construct defined by perceived cultural 
affinities between the different areas encompassed by this more general terminology. The 
separation of prehistoric Britain into different areas and regions has long been part of 
archaeological interpretation (e.g. Hawkes 1959; Piggott 1966). Division of the 
archaeological record in this way allows material to be considered more effectively but it 
must be remembered that the imposed boundaries are not necessarily reflective of 
prehistoric territorial and cultural divisions (e.g. Armit & Ralston 1997: 170; Hingley 1992). 
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Figure 1: Map showing Scotland and the island groups of Shetland, Orkney and the Outer 
Hebrides (D Bashford) 
 
Settlement in the region appears to begin in the Mesolithic, with evidence from shell 
middens and pollen records (e.g. Melton & Nicholson 2007; Gregory et al. 2005; Wickham-
Jones 2009). From the Neolithic onwards settled mixed agriculture was the mainstay of 
human subsistence, a system that continued and developed throughout prehistory and 
into the Viking period (Bond 1994; 2003; Smith & Mulville 2004). A number of cultural and 
economic changes were brought about with the assimilation of the islands into the Viking 
world but the importance of a mixed economy and careful land management persisted 
(e.g. Bond 1994). 
 
Orkney is the most fertile of the island groups and even until relatively recently exported 
part of its bere barley crop (Fenton 1978: 332-336). A large proportion of the Outer 
Hebrides is dominated by calcareous shell sands or machair. Although easily tilled, these 
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soils are light and need careful management to maintain fertility and prevent erosion 
(Owen et al. 1996: 128-131). In Shetland, the South Mainland has the same geology as 
Orkney and similar light, relatively fertile soils that can be amended and managed 
effectively (Simpson et al. 1998). Further north differing geologies have given rise to 
heavier, more acidic soils, although it would seem that in prehistory these were still viable 
for arable cultivation (Milles 1986a; Dickson 1999b; Holden 1998). 
 
All of the islands are subject to a maritime climate, which is characterised by relatively high 
rainfall and strong winds. Winter climates are relatively mild, being warmed by the Gulf 
Stream (Johnston 1999; Berry 2000; Boyd & Boyd 1996). In such northerly locations cereal 
crops are late to ripen and can be subject to damage by autumn storms (Bond 2007c: 184). 
The risk of crop failure is likely to have been ever present but the mixed resource base of 
prehistoric farmers and a concern with surplus production and storage is likely to have 
helped mitigate such impacts (Dockrill & Bond 2009). 
 
1.4.1: Iron Age Atlantic Scotland: 
The term Iron Age is used to describe a period that covers some 1500 years of prehistory 
in Atlantic Scotland, between approximately 700BC and AD800. Such a simplistic term 
masks the complex cultural developments that took place during this time and the 
relationship between Atlantic Scotland and the rest of Britain during a period that saw a 
number of important cultural transformations. When considering the Iron Age in Atlantic 
Scotland alongside that of the rest of the British Isles, there is a problem in the differential 
use of the terms early, middle and late Iron Age resulting from the differential impact of 
Roman occupation (Ralston 1999: 501). For the purposes of this investigation, the Iron Age 
will be considered in similar terms to those outlined at the beginning of the Howe report 
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(Ballin Smith 1994: 5-8), a site which was occupied throughout the period. The Iron Age in 
Atlantic Scotland can be divided into three broad sections: the Early Iron Age (c.700-
300BC), the Middle Iron Age (c.300BC-AD300) and the Late Iron Age/Pictish period (c.AD300-
800).  
 
The period begins with the advent of certain architectural and artefactual traditions, since 
the beginnings of iron working and the presence of Iron artefacts is difficult to trace 
(Harding 2004: 3-5). In Southern Britain, it has been argued that the Iron Age may start as 
early as c.800BC (Needham 2007). Subsequently, the Middle Iron Age is characterised 
across much of the region by the construction and occupation of monumental stone 
buildings in the form of brochs and complex Atlantic roundhouses (e.g. Armit 2003). Re-
modelling and re-use of these structures continued, along with the development of broch 
villages, wheelhouses and aisled roundhouse settlements later in the Middle Iron Age (e.g. 
Dockrill 2003; Armit 2003: 95-118; Harding 2004: 251-285). 
 
The Late Iron Age sees a number of architectural and cultural developments. The use of 
monumental architecture appears to decline in favour of much smaller cellular buildings, 
although brochs remains a focus for settlement (e.g. Harding & Gilmour 2000; Dockrill et 
al. 2010). This period also sees the development of the Pictish Kingdom, with its 
heartlands in eastern Scotland (Foster 1996: 11-17). As well as representing a progression 
towards statehood, the Pictish Kingdom also began a process of Christianisation (Foster 
1996). In the scheme presented by Foster (Foster 1990), the Late Iron Age is divided into 
Late Iron Age I and Late Iron Age II based primarily on artefact typologies. The more 
general single Late Iron Age phase will be adopted here due to the limitations of the data 
available. The end of the Iron Age is seen to be brought about by the influx of Norse 
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settlers and traditions in the late 8th/early 9th century AD (e.g. Graham-Campbell & Batey 
1998). 
 
Until quite recently the prehistory of Atlantic Scotland has often been viewed in similar 
terms to its more recent crofting history. The land has frequently been considered of low 
potential and, in turn, society capable of little development and diversity (see Harding 
2004: 12). Perhaps as a reaction to this there has been a significant amount of 
palaeoeconomic work in the region (e.g. Dockrill & Bond 2009; Smith & Mulville 2004; 
Bond 1994; Church 2002b) which has demonstrated the rich resource base available and 
the careful land management practices of prehistoric populations. Research is now at a 
point where we are able to take our understanding further and add to our cultural 
understanding of prehistoric populations in the region. 
 
Thus, one of the underlying themes of this thesis revolves around the view that Atlantic 
Scotland during the Iron Age, although geographically appearing on the periphery of the 
British Isles, was not a cultural and economic backwater. Although the environment would 
have created difficulties and limitations, such as in the range of cereals that could be 
successfully grown, the population had adapted to their surroundings and were operating 
well above a subsistence level in many areas. The generation and manipulation of 
surpluses by successful individuals would have been possible and it would seem 
conceivable that food could have been used as a way of accumulating economic wealth 
and displaying social status to others in the community. 
 
14 
 
 
1.5: Old Scatness – a brief introduction: 
Old Scatness (Figure 2) is a recently excavated multi-period settlement site located at the 
southern tip of Mainland, Shetland, close to the settlement at Jarlshof excavated earlier in 
the 20th century (Hamilton 1956) (Figure 3).  Evidence from the surrounding soils suggests 
occupation from as early as the Bronze Age (Simpson et al. 1998).  However, excavated 
settlement evidence spans the Middle Iron Age through to the Post-Medieval period 
(Dockrill et al. 2010; Forthcoming). The Iron Age structural remains are dominated by a 
broch tower, which was the focus of occupation and modification for a number of 
centuries. Around the broch developed a settlement of aisled roundhouses and subsidiary 
structures which were occupied throughout the Middle Iron Age (Dockrill et al. 
Forthcoming). In the Late Iron Age and Pictish periods, less monumental cellular buildings 
and wheelhouses form the majority of the structural evidence (Dockrill et al. 2010). Much 
of this structural sequence parallels that uncovered at Jarlshof (Hamilton 1956). Due to the 
research questions posed by the excavation and the excavation methods employed, the 
recovery of bioarchaeological, artefactual and stratigraphic information is of a very high 
level of detail (Dockrill et al. 2007a).  Further to this, an intensive dating programme has 
been implemented to facilitate the interpretation of the excavated material (Outram 2005; 
Outram & Batt Forthcoming).  Such rigorous excavation and recovery makes this an ideal 
site on which to undertake detailed analyses of ecofactual and artefactual remains. 
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Figure 2: Aerial view of the Old Scatness excavations in 2003. The broch tower can be seen 
towards the centre of the photograph (S J Dockrill) 
 
 
Figure 3: Location map showing the position of Shetland and of Iron Age sites in South 
Mainland, including Old Scatness (Dockrill et al. 2010: Fig. 1.1) 
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1.6: Organisation of the thesis: 
This work represents a multi-disciplinary approach to the archaeological record and will be 
pursued through three chapters each examining a major element of the research. Chapter 
2 examines structure interiors from across the study area throughout the ‘long Iron Age’ of 
Atlantic Scotland, addressing objective 1 outlined in section 1.2. Chapter 3 uses the 
archaeobotanical record recovered from Old Scatness to examine the economic basis and 
success of the settlement in the Iron Age, as outlined in Objective 2. Chapter 4 draws 
together multiple strands of evidence from ecofactual, artefactual and architectural 
research at Old Scatness to gain an understanding of the division of activities between 
different buildings on the site, as outlined in Objective 3. 
 
The materials and approaches of these three major chapters are varied and diverse. As 
such, each chapter will present its own background, methodologies and results, before 
summarising the significance of the findings made. The thesis will be drawn together in 
Chapter 5 in the form of a holistic discussion of the overall findings, their significance and 
the presentation of a hypothesis regarding food-based interactions in Iron Age Atlantic 
Scotland in relation to their social and cultural implications (objective 4). 
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2: Hearth and home in the Iron Age of Atlantic Scotland 
“But we have never yet heard of any race so primitive as to be entirely at the 
mercy of the elements; on the contrary, each has found means to develope 
sunshine at pleasure; and by the use of fire to make, in any latitude, a climate fit 
for his existence.” (Thomas 1868: 153) 
 
2.1: Introduction 
This chapter is concerned with elements of architectural development in Iron Age Atlantic 
Scotland, addressing the goals of Objective 1 outlined in Chapter 1.2. As has been 
introduced, this thesis is concerned with various elements of food in relation to its role in 
social organisation. It is considered that the arrangement of structure interiors and the 
provision of particular features potentially associated with food processing and 
preparation can shed light on the use of buildings and the kinds of activities undertaken 
within them. As the expected centre of cooking activities and hub of activity within the 
home, a consideration of hearths forms a core element of the work. The long time-span 
covered by the Iron Age of Atlantic Scotland and the three distinct island groups of 
Shetland, Orkney and the Outer Hebrides give an excellent opportunity to assess variations 
in architectural features in differing cultural settings. 
 
Food is a very powerful cultural medium and, among other things, the manner in which it 
is consumed and with whom is of great significance in understanding social relations. If the 
primary location of daily and more specialised consumption events is considered to be 
represented in the dwelling, the provision of domestic space could have a direct impact on 
the scale of consumption events that can be contained within the household.  
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This chapter will first introduce a background to the significance of hearths in cooking and 
eating activities and an introduction to previous architectural research relevant to the 
present investigation. Subsequently the research methods will be outlined and the results 
presented and discussed. This element of the work will then be summarised and discussed 
since many of the findings give direction to the chapters that follow. 
 
2.1.1: Fire, cooking and culture: 
Fire has many altering properties, a number of which leave very visible traces within the 
archaeological record.  It is best to think of fire as a tool that can be manipulated by 
individuals and has been part of human cultures for well over a million years (Brain & Sillen 
1988; Klein 1999: 58-60; Otte 2002: 7). The site of Beeches Pit in East Anglia has provided 
the earliest evidence for the controlled use of fire in Britain from around 400,000 years 
ago (Gowlett 2006). The very significant depth of time involved even predates the 
evolution of anatomically modern humans.  It can thus be considered that humans have a 
strong bond with fire and the way it can be manipulated as a tool in a wide range of 
important cultural activities. 
 
In line with this, it can also be considered that fire has had an effect on our species and the 
way in which we have developed, both biologically and culturally.  For example, it has 
been suggested that cooking using fire has an antiquity of at least 250,000 years 
(Wrangham & Concklin-Brittain 2003). Even if the time-depth is not so great, it can be 
quite persuasively argued that a substantial amount of human development is inextricably 
linked to the cooking of food and the greater access to calories and nutrients that it allows 
(Wrangham & Concklin-Brittain 2003; Otte 2002: 7). Such a use can be seen as one of the 
important links between fire and its significance in peoples’ daily lives. Whether or not one 
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agrees that it is closely linked to human biology (see Wrangham & Concklin-Brittain 2003), 
cooking is almost, although not completely, universal within societies across the globe 
(Wrangham et al. 1999). 
 
Beyond cooking, fire plays a host of other important roles in the daily lives of people 
across the globe for activities such as processing cereals, burning stubble in arable fields, 
smoking food products, the production of smoke for purification or repulsion of pests, 
among many others (cf. Goudsblom 1992: 37-41; 55-65). Beyond these are a range of 
important industrial or non-domestic roles, including the very significant activities of 
smelting and metalworking and the firing of ceramics (e.g. McDonnell 2001: 493). Such 
processes are also likely to have been important culturally, as can be highlighted for the 
production of copper alloy objects during the Bronze Age (e.g. Barber 2003b: 109-134). 
 
From the time that fire is likely to have first been employed it may have been viewed in a 
special way. At the most basic level fire provides heat and, to a limited extent light for the 
household. In houses in the Northern Isles in more recent times the heat and smoke from 
the hearth helped dry and preserve meat and fish hung in the rafters. The warmth from 
the fire would also help keep the building dry and extend its lifespan (e.g. Pope 2003: 252), 
as well as making life more comfortable for its inhabitants. The fire would also have been 
important in a number of craft-working activities that are likely to have taken place around 
the hearth, either during the day or in the evening (e.g. Fenton 1989: 4-5). 
 
In a more symbolic sense, fire has a transformative role, being able to change the 
properties of various materials, such as food from raw to a cooked state or hardening 
ceramics (e.g. Larsson 2001). This might give fire a special place in peoples’ ideological 
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lives as well as their day-to-day activities. In addition to having a transformative role, fire 
also has some strong ambiguities attached to it. The most significant of these is that, 
although it has the ability to sustain life, through the production of heat, it can also be very 
destructive and even deadly. This would have been known from early contact with natural 
fires but would have been emphasised when fire was first brought into the domestic 
space, leading to control through social prescriptions and prohibitions (Goudsblom 1992: 
40-41). This also results in the necessity to keep the fire under control and in a well-
defined space (i.e. in a delineated hearth area) but may also have influenced its 
significance in ritual or religious activities. 
 
Many of the cremated faunal remains found in pits at the Sollas wheelhouse in North Uist 
are perhaps a good example of the ritualised or even religious use of fire within the study 
area. In the paper by Campbell (2000) it is suggested that the use of fire to cremate the 
animals was an inversion of the way in which they were usually treated. In other words, 
the animals that would most frequently be cooked by boiling were more commonly 
cremated while those that were generally roasted were inhumed. The use of the 
transformative properties of fire appears to have been important in a number of the 
deposits made below the wheelhouse floor. 
 
There are also documented ceremonies that involve the use of fire and even its 
veneration. For example, the Beltaine festival celebrated in Scotland and Ireland among 
other places was a feast event that incorporated the lighting of bonfires and the 
extinguishing and re-lighting of domestic hearths. Part of the role of the fires in these 
festivities was of purification, such as of cattle driven between two fires to prevent 
contagion over the following year (MacKillop 1998: 35) or as a fertility rite (Green 1992b: 
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42). Other Celtic festivals also involve the veneration of fire, often being linked to the 
power of the sun (Green 1992b: 99-100). 
 
On a social level, fire can play a significant role in the interaction between people.  As Otte 
(2002: 9) puts it, fire can act as a “gathering agent” for the social group. Within a 
household, especially those with a central hearth, it is around the fire that most social 
interaction takes place (e.g. Fenton 1989: 4-5; Beaton 1997: 44). This is an important issue 
that will be considered in more detail below. 
 
2.1.2: The role of hearths in the home: 
An excellent summary of the importance and significance of the hearth in daily life can be 
seen in the following quote: 
“Because shared consumption often provides the basic ideas about cohabitation 
and kinship – it is in this sense that both houses and their occupants are fed – the 
hearth itself may be the central image and focal point of the house. …the hearth 
is as much a defining feature of the house as eating together is a defining feature 
of kinship. But the hearth is not just a symbolic centre; it is also instrumental in 
processes of transformation. It is in the hearth that the different elements that 
enter the house – meat and vegetable, kin and affine, the like and the unlike – 
may be said to be mixed and blended, veritably cooked together. Insofar as 
houses are continually transforming what passes through them, the hearth is 
both literally and figuratively the site where these transformations actually take 
place.” (Carsten & Hugh-Jones 1995: 42-43) 
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The remains of ancient fires, especially where they are marked architecturally as hearths in 
dwellings are commonly encountered in the archaeological record, especially in areas such 
as Atlantic Scotland where stone is the primary means of construction. However, in 
general it can be seen that hearths are often not considered as a cultural artefact with 
which people routinely interact and around which they interact with one another. There is 
often a degree of symbolism in the design of a hearth setting, often noted but rarely 
explored in any detail (e.g. A’Cheardach Bheag, South Uist (Fairhurst 1971); Dun 
Bharabhat, Lewis (Harding & Dixon 2000)). An exception is perhaps in some of the highly 
distinctive hearths being uncovered in recent years in the Western Isles (Sharples 1999; 
Mulville et al. 2003: 29-32) which are so unusual as to invite, if not demand, careful 
consideration. 
 
The hearth can often be seen to play an indirect role in discussions of the use of space in 
prehistoric dwelings, such as acting as the hub around which the cosmological 
interpretations made by Fitzpatrick (1994) and modified by Parker Pearson & Sharples 
(1999) are based. In these works it is perhaps possible to see the hearth as the sun, around 
which peoples’ lives revolve, much like the planets in our solar system. This can almost be 
seen as a representation of the greater cycles of life and death that Parker Pearson & 
Sharples (1999: 16-21) consider to have been played out in the design and use of the 
building. Whether this is a true depiction of peoples’ attitudes is not possible to 
determine. The current author considers that the central hearth was more important than 
this. Rather than acting as a hub around which activities took place, it was the focus for 
many of these activities, bringing people together in the centre of the household and 
acting as a focal point for daily routine and social interaction. 
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In traditional houses of Orkney, Shetland and the Western Isles the central hearth 
persisted and played a central role in interactions within the household: 
“The hearth was the heart of the house, where the occupants would sit, eat, 
work, talk: the heads of the family had their own chairs, the others sat on stools 
or the restin’ chair, a long bench with back and arms which doubled as a bed.” 
(Beaton 1997: 43). 
 
It is such considerations that make hearths so important to an investigation of social 
organisation and activities within the household. Being the focus of so many interactions 
and activities it is considered that the form and design of these features will reflect the 
different ways in which they were used and regarded at different times and in different 
areas. Fire plays an important role in the processing and preparation of food, which are 
common themes throughout this work and it is felt that such concerns may also be 
reflected in the patterns that are identified. 
 
The fire is also likely to have played a number of other beneficial roles in the life of the 
house. For instance, smoke from the fire would gradually filter through the turf or thatch 
roof, helping to preserve the organic material in the roof and increase its longevity (e.g. 
Holden 2004: 36; Brown 2009: 81). Further to this, the smoke could be used to help 
preserve meat, fish, grain and other products stored at higher levels and in the rafters (e.g. 
Fenton 1978: 196). The heavily sooted thatch of the blackhouses was also used as a 
valuable manure, at least during the 19th century (Kissling 1943: 84-85). 
 
A very interesting scenario regarding later Iron Age structures in Atlantic Scotland has 
been presented by Anna Ritchie (2003: 5-7). An emerging pattern has been identified for 
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small structures containing relatively large hearths which are positioned so close to the 
entrance as to necessitate anyone entering to walk directly through the fire-place. It is 
suggested by Ritchie that fire played an important role in the activities that took place in 
these structures, with the fire being lit once a selection of ‘special people’ are seated 
within (Ritchie 2003: 5-7). The types of ritual or occasion for which the structures would be 
used have not yet been speculated upon but could potentially be of a seasonal nature like 
many of the ‘Celtic’ fire rituals that are known (Green 1992b: 42; 99-100). The Late Iron 
Age Structure 5 at Old Scatness also fits this design pattern (Figure 4) and may be part of 
the same cultural trend (Ritchie 2003; Dockrill 2003). 
 
 
Figure 4: Structure 5, Old Scatness, Shetland (S.J. Dockrill). The entrance and kerb stones 
funnel access directly into the hearth 
 
2.1.3: Hearths in relation to prehistoric cooking: 
Prehistoric cooking activities have been considered in a number of different ways in recent 
years. The experimental perspective is well represented in the work of Wood (2001), 
providing interesting avenues to consider but there is generally little direct link to the 
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archaeological record. The remains of plants and animals in archaeological deposits are 
the most direct link to the types of foods eaten, but less often is the type of data gathered 
of significant value in considering the way in which food was prepared. Valuable 
information can include butchery studies that examine the way in which joints of meat 
were divided (e.g. O'Connor 2000: 45-47) and the investigation of scorching on bones to 
identify roasting (e.g. Albarella & Serjeantson 2000). There is also the potential that other 
characteristics of archaeological bones can help identify the effects of different cooking 
and heating methods (e.g. Subías 2000). Plant remains are more problematic in such 
studies, rarely giving much detail about food preparation. However, some frameworks 
have been devised, the most notable being the proposed method to identify grains used in 
the preparation of ‘frike’ or similar dishes (Hubbard & Al Azm 1990) and the identification 
of germinated cereal grains to indicate malting (Stika 1996). 
 
Artefactual studies also have potential. For example, querns and other stone artefacts 
have the ability to inform about some of the ways in which cereals were prepared, along 
with other artefacts like bakestones. Although directed towards certain types of products 
(flour, meal and bread), such objects at least leave the record less bare and help to extend 
our understanding of past foodways. Integration with existing typological studies (e.g. 
McLaren & Hunter 2008) could represent a way forward. The presence of different 
ceramic vessel forms and sizes can also be of use, especially when combined with lipid 
residue analysis. Some lipid work has been carried out at Old Scatness (Heaf 2003; 
Challinor et al. 1998; Brown 2001), as well as other sites in Atlantic Scotland (Campbell et 
al. 2004; Craig et al. 2005), although much of this is primarily directed towards recognising 
dairying. This methodology allows a number of products to be identified within vessels, 
potentially allowing the detection of different food combinations in vessels. 
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Hearths are the centre of cooking activities. It is therefore considered that there is value in 
attempting to identify elements of their role in cooking, even if the form this took is 
generally difficult to ascertain. It is possible that certain aspects of hearth design may give 
an insight into some of the cooking methods that could have been employed. For instance, 
one might consider evidence of post holes, the presence of oven-like structures or areas 
that have been subject to more or less intense heating. It is important to note that there 
can be additional features without any architectural trace remaining, such as the use of a 
cauldron on a tripod or a free-standing fire dog.  
 
Fenton (1978: 195) notes in relation to hearths in crofts of the Northern Isles that in 
general, the simpler the house, the simpler the form of the hearth was likely to be and the 
wider the range of functions it was likely to serve. This may be a particular problem for the 
more uniform and undifferentiated central hearths in Middle Iron Age structures. 
 
As with many aspects of this study it is clearly best to start by focussing on the evidence 
that is available before speculating about what may have been lost. By looking at hearths 
and other features over time and in different areas it is hoped to add to our understanding 
of some of the processes that were involved in prehistoric cooking activities. 
 
2.1.4: Hearths in the home – previous studies: 
Work on domestic hearths is relatively limited in the archaeological literature. A potential 
reason for this relates to visibility within the archaeological record. In Atlantic Scotland, 
the use of stone as the primary building material has given an unrivalled architectural 
record for hearth features that cannot be seen in many other parts of Britain.  A basic 
comparison of a few house plans illustrates this well. For example, the grand early Iron Age 
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hearth from Bu, Orkney, shows a great deal more formalisation in design than the more 
amorphous hearth remains in the Danebury example (Figure 5). This is by no means a 
detailed comparison, but it does seem that more formalised hearth features are 
uncovered in this research area than elsewhere. 
 
 
Figure 5: Houses from Danebury, Hampshire (left) (Cunliffe & Poole 1991a: 63) and Bu, 
Orkney (right) (Hedges 1987a: 14), showing differences in degree of hearth formalisation. 
The large area of the Bu hearth compared to the internal area of the structure is also 
highlighted well by this comparison 
 
A question that arises from this is whether there was a greater veneration of fire in the 
form of formalised hearth settings in the more northerly areas of Britain. It is possible to 
consider that in more northerly latitudes fire may take on an even more significant role in 
sustaining life. However, throughout Britain the warmth of the fire is essential during the 
winter months and its role in so many of the other processes mentioned above might 
suggest that it still would have an importance. Green (1992b: 99-100) associates the 
ritualised veneration of fire with the colder parts of Europe, which can be taken to include 
northern continental Europe as well as Britain and is by no means limited only to northern 
Britain. 
 
 
Image removed for copyright reasons 
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In the author’s opinion, the most important consideration here is in the materials used for 
hearth construction and the post-abandonment histories of the structures concerned. In 
Atlantic Scotland as a whole, where stone is the primary building material (e.g. Harding 
2009: 90-117), there is the advantage to the archaeologist that the majority of formal 
hearth settings within excavated buildings are delineated by a kerb of stones (ranging from 
angular flat slabs to rounded beach cobbles). Other materials can also be seen to be 
incorporated into hearth designs but often in conjunction with stone settings (Fairhurst 
1971; Harding & Dixon 2000: 17; Sharples 1999). 
 
In the absence of stone kerbs and the potential destruction and disturbance of the 
features, considerations of issues such as orientation, shape, design and even size are 
much more difficult to gauge. This has perhaps influenced the view of the hearth in many 
studies as simply the place where the fire was located rather than considering its true role 
in the house and the way it was used by its inhabitants. 
 
There have been some considerations of hearth features on an intra-site level, most 
notably from the region at Loch na Beirgh, Lewis (Harding & Gilmour 2000: 74-78). This 
brief discussion noted the development of hearths from open-ended trapezoidal forms to 
open-ended rectangular kerbs. It also highlights the presence of hammerstones or worked 
cobbles in two corners of many of the later hearths, an issue that will be considered 
below. By the nature of its scale, being focussed on a single site, the Loch na Beirgh 
discussion is primarily descriptive. As yet, little interpretive work has been undertaken.  
A very detailed piece of work relating to hearths was conducted by Cynthia Poole looking 
at the Danebury ovens (Cunliffe & Poole 1991a: 145-151; Poole 1984). Although not 
focussed on central hearths, this work is important here since many of the ovens were 
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excavated within buildings considered to be domestic in character. Poole also conducted 
similar studies at Cadbury Castle (Poole 2000) and Maiden Castle (Poole 1991). Again, 
these studies were typological, with only limited mention of the potential differences in 
use and significance between the different types. 
 
It is apparent in these cases that there is little consideration of the broader context in 
which they were situated. This is something that the present study will attempt to achieve 
by considering both the hearth features and the buildings in which they were built and 
used. As a further point of review, therefore, it is necessary to consider broader 
architectural studies and their theoretical basis. 
 
Iron Age Houses and central hearths: 
Throughout the Iron Age in Britain, circular houses are one of the most common 
settlement types (e.g. Harding 2009; Cunliffe & Poole 1991a; Pope 2003; Hawkes 1994; 
Armit 2003; Dockrill et al. 2005; Mulville 2008: 225) and can even be seen as one of the 
ways in which Britain differs from societies on the Continent, at least in the earlier Iron 
Age (Haselgrove 2001). Ground plans of such structures frequently show the hearth at the 
centre, or at least towards the centre of the building, a common theme which clearly 
merits further consideration. This is not to say that hearths in roundhouses are universally 
central, with recent work demonstrating that 42% of hearths in 279 late Bronze Age and 
Early Iron Age roundhouses in northern Britain were located centrally (Pope 2007: 215). 
The remaining 58% were distributed in off-centre locations, with a slight tendency towards 
the entrance. It is not clear, however, how far these were from the centre of the building, 
with the area being divided into only 9 zones. It is uncertain whether they were only a 
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short distance off-centre, still occupying a broadly central location, or further removed 
towards the roundhouse wall. 
 
There are some practical considerations that might make a central hearth the most 
sensible placement. By placing the hearth centrally in a circular structure, the fire is at the 
greatest distance from the apex of the conical roof, reducing the potential for sparks to set 
light to the thatch. However, in blackhouses of the Outer Hebrides and earlier crofts in the 
Northern Isles for example, rectangular buildings were built with a central hearth (Holden 
2004; Fenton 1978: 195-204). The positioning of the hearth is less likely to have been 
influenced by roof height in these examples. Kissling (1943: 84) suggests that the 
placement of the hearth in blackhouses was in part designed to make the most of a draft 
created by the doorways and a ‘skylight’ at the bottom of the roof. Although this may have 
been the case in this example, it cannot be considered a universal explanation. Air 
movement within a circular building is likely to have been very different. 
 
The placement of the hearth in the centre of a circular building would allow the most even 
radiation of heat to fill the entire building with warm air, which is likely to be an important 
consideration. A central location allows access to all sides of the hearth and for activities 
to take place all around the feature. This would also be aided by the fact that the central 
area of a roundhouse is generally the largest single open space in the structure, which 
would allow the greatest number of activities to take place in one area. There is no real 
reason, other than perhaps fuel economy, why multiple hearths could not have been lit at 
various points around the building but this does not seem to be a common feature. 
On the other hand, a centrally located hearth could also facilitate aspects of display 
associated with the feature. Such issues could include the ability to emphasise the status 
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of those seated around the fire and to make this instantly visible to anyone entering the 
building (e.g. Parker Pearson & Sharples 1999: Fig. 1.10 (d)). 
 
Whatever the reason for centrally located hearths it is possible to suggest that there was 
considerable importance attached to the fire that went beyond a purely functional role. 
Even within relatively recent times in the Hebrides, the fire was seen to have the power to 
repel evil spirits from people and their animals and was never allowed to go out, being 
subdued and maintained overnight by the highly ritualized practice of ‘smooring’ (Kissling 
1943: 83-86). A similar ritual was also undertaken in Ireland (e.g. Ó Súilleabháin 1973: 20). 
It has been suggested that ash from the hearth in the wheelhouse of Sollas, North Uist, 
was removed to a new dwelling as a form of ‘foundation deposit’ (Parker Pearson & 
Sharples 1999: 18). This is a good example relatively recent work considering the symbolic 
importance of the hearth or fire to the occupants of Iron Age houses. 
 
Whatever one’s views on the reasons for centrally located hearths, such positioning will 
inevitably have made them a prominent part of the household which would have had a 
significant effect on the way that people moved around and operated within the building. 
 
Activities undertaken in the home: 
Many previous works have been concerned with the arrangement of activities that could 
have taken place within these households, based largely on structural form and artefact 
distributions (Barrett 1994; Fitzpatrick 1994; Parker Pearson & Sharples 1999: 16-21; Pope 
2007; Parker Pearson & Richards 1994a; Parker Pearson 1996). The list presented in recent 
work by Pope (2007), in addition to sleeping, storage and animal stalling, includes food 
preparation (and presumably eating) and craft working. This is quite a short and low 
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resolution list and appears to represent our current understanding of roundhouse use. 
Cooking and eating are two of the most commonly mentioned and most universally 
accepted activities (e.g. Hingley 1990; Fitzpatrick 1994; Parker Pearson & Sharples 1999: 
16-21; LaMotta & Schiffer 1999: 21) and data presented in Chapter 4 from Old Scatness 
does not contradict this view. 
 
Therefore, despite our relatively sketchy understanding of the specifics of structure use, 
the domestic sphere acting as a central location for cooking and eating seems reasonable 
and will be followed through in the discussion that follows. This may be most accurate in 
areas such as Atlantic Scotland where outside cooking cannot be reliably undertaken on a 
daily basis, even during the summer months. In areas of southern Britain, the potential for 
outdoor cooking, especially in the summer, would perhaps merit further consideration. 
Issues of roundhouse use and the spatial distribution of activities are returned to in 
Chapter 4. 
 
2.1.5: Regional building studies: 
The architectural remains of Atlantic Scotland, characterised by the use of stone as the 
primary building material, coupled with a relatively low intensity of modern settlement 
and land use, make the later prehistoric domestic architecture of the region a prominent 
focus for research. In fact a substantial proportion of Harding’s (2009) recent synthesis of 
Iron Age roundhouses considers in detail the structural trends and developments of the 
Atlantic zone. 
 
Many previous studies have been concerned with the definition of brochs, duns and other 
architectural characterisation, the evolution of architectural forms and the potential 
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source and causes of these (e.g. MacKie 1965; 1971; 2002; Fojut 1981; Hedges 1987c; Reid 
1989; Armit 1992; Gilmour 2005; Dockrill et al. 2006). As datasets expand and increase in 
accuracy, ever greater refinement of chronological and geographical variation has become 
possible (e.g. Dockrill et al. 2006; Gilmour 2005; Armit 1991; 1992), although there are still 
many issues yet to be resolved. 
 
A Shetland-specific view of research prior to the mid-1990s can be found in Fojut (1998). 
As in other areas of Atlantic Scotland, brochs have dominated research agendas for a great 
deal of time. Through the work at the surrounding settlement at Old Scatness, as well as 
non-broch sites such as Kebister (Owen & Lowe 1999) and as yet unpublished houses from 
Bayanne House, Yell (see Fojut 1998: 11) a broader understanding of Iron Age societies is 
being developed. 
 
More recently, internal rather than external innovations have been stressed in the 
structural developments of the region, facilitating the analysis of cultural trajectories 
within the region (e.g. Armit 2003: 33-54; Hedges 1987c: 1-40; Harding 2004: 108-151; 
Gilmour 2005; Dockrill 2003; Dockrill et al. 2006). Because of this there has been a greater 
trend to consider the societies that were responsible for the construction of these 
buildings rather than just architectural typologies (Armit 2002; 2005; Dockrill 2002; 
Dockrill & Batt 2004; Sharples 2003; Barrett 1981; Hingley 1992). Developments in 
archaeological theory as well as the more detailed datasets from modern excavations have 
facilitated this.  
 
Since the 1980s there have been more attempts to look at settlement patterns and 
territories, with growing concern with issues of the economy, diet and subsistence base of 
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settlements and communities (e.g. Fojut 1982; Dockrill 1993; Dockrill & Bond 2009; 
Mulville et al. 2005; Smith & Mulville 2004; Bond et al. 2005; Bond et al. 2004; Armit 2003: 
79-94). As such it can be seen that food has played a substantial role in the development 
of interpretational frameworks in the region. It is these developments that make it 
possible to use food and relationships surrounding food as a basis for interpretation of the 
archaeological data presented below and in subsequent chapters. 
 
Within Atlantic Scotland the most comparable survey of Iron Age structural remains to 
that outlined below is by Iain Crawford (2002). The study compiled a detailed list of 
structural features uncovered from ‘wheelhouses’, including brochs and later cellular 
structures from the Northern Isles, Western Isles and Scottish North Coast. Although not 
exhaustive in terms of published sites, this is an interesting piece of work which covers a 
number of architectural features and finds from prehistoric buildings in Atlantic Scotland 
(Crawford 2002: Table 3). Interestingly for the present investigation, Crawford (2002) 
considers the presence and absence of hearths and stone-lined tanks. One of his findings is 
that some structures do not contain hearths, based on the model of Udal South A, North 
Uist, which did not produce a hearth setting despite abundant ash deposits. He proposes 
that this has implications for wheelhouse function, perhaps related to religious or ritual 
activities (Crawford 2002: 120; 126-128). The absence of hearths from selected 
roundhouses and other structures as a conscious design feature (rather than later 
disturbance or destruction) does appear to be a genuine phenomenon and is discussed 
further below. There are some problems with the paper by Crawford which includes only 
limited explicit consideration of the taphonomic issues of preservation, excavation and 
interpretation, and the fact that all buildings are grouped regardless of the period in which 
they were constructed and occupied. Furthermore, the assertion that wheelhouse origins 
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lie outside the regions in which they most commonly occur and result from the effects of 
contact with Rome and Roman influence in adjacent regions (Crawford 2002: 128) seems 
at odds with the wealth of recent research involving detailed chronological analysis. These 
can trace the development of such architectural forms within the region from well before 
the first Roman influence in Britain (Armit 2003: 33-54; Gilmour 2005; Dockrill et al. 2006). 
However, in general, the broad coverage of sites and the range of architectural features 
considered can be seen as a useful reference regarding their relevance for making inter-
site comparisons to build general interpretations of regional cultural developments. 
 
There has traditionally been less attention paid to the structural developments of the Late 
Iron Age in the region but our understanding is growing. An interesting point raised by 
Sharples (2003: 161-162) regarding Late Iron Age power relations in the Western Isles 
inferred from structures and settlement patterns is worth quoting in full: 
“The organisation of power in the Late Iron Age is manifestly different to the 
Middle Iron Age. Households occupied structures that could not easily be used to 
differentiate the status or identity of the occupants and whose construction 
utilised fewer critical resources. Brochs remained the dominant architectural 
form in the landscape, but these were dilapidated unstable structures.… In 
contrast, the artefacts carried or worn on the body would easily identify status 
and power relationships in these Late Iron Age societies” 
 
A similar trend has been identified by Dockrill (2003) at Old Scatness, Shetland, indicating 
that this affects the region as a whole. These studies highlight an important development 
in domestic architecture that occurred towards the second half of the first millennium AD. 
The apparent decrease in house-size and decline in monumentality is likely to have had a 
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dramatic impact on the way that people lived and interacted within their dwellings. Such 
considerations will re-emerge later in this chapter in relation to the regional study of 
hearths and dwellings. 
 
The larger roundhouses in this and other regions are often considered to represent larger 
buildings for a more communal lifestyle, perhaps involving extended families living within 
a single dwelling (e.g. Harding 2009: 283-285; Hingley et al. 1997: 450). The much smaller 
buildings that are constructed during later periods generally have a reduced habitable 
area, which could perhaps indicate a shift away from communal styles of living to the 
occupation of houses by smaller family groups (Dockrill 2003: 93). This is a valid point but a 
few issues must be considered. Although the archaeological record is incomplete and 
there are inaccuracies and biases in the preservation and prominence of different 
structure types, there does not appear to be a dramatic increase in the number of 
buildings of Late Iron Age date. 
 
At Old Scatness for example, the Post-Broch Middle Iron Age (Phase 5) is represented by at 
least three roundhouses; Structures 12 and 14 in the surrounding settlement and 
Structure 16 occupying the centre of the re-used broch. In the Late Iron Age, there are also 
three main dwellings that have been recognised; Structures 6 and 11 in the surrounding 
and Structure 7 occupying the centre of the re-used broch. The figure-of-eight building, 
Structure 5, could also have been a dwelling but may perhaps have played a more 
specialised role (Dockrill et al. 2010). It must however be noted that a large portion of the 
Old Scatness settlement no longer exists due to destruction in the 1970s. 
In the Western Isles, the long occupation sequence within the Loch na Beirgh Atlantic 
roundhouse, for example, essentially represents a series of individual homesteads, 
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gradually declining in area and monumentality over time (Harding & Gilmour 2000). This is 
not necessarily entirely accurate and there is considerable potential that many less 
monumental structures remain undiscovered (Fojut 1993: 66). 
 
If one considers the later structures to house smaller household groups, the logical 
implication of this is that there was a decline in population. In addition, the less 
monumental architecture could be considered as a reflection of social and economic 
decline. The less impressive buildings of the Late Iron Age were once regarded in terms of 
diminishing economic success, but this is generally not considered to be the case in 
modern archaeological thought (Harding 2009: 171-199). For example, the material 
culture shows little sign of decline, with high status imports still reaching the region (e.g. 
Sharples 2003). In addition, the economic basis of settlements shows little sign of decline 
(e.g. Cerón-Carrasco et al. 2005), indeed there may be expansion and intensification of 
production at this time (e.g. Bond et al. 2004; Bond 2002). 
 
Although there is the potential of settlement relocation, the current evidence suggests a 
great deal of continuity in the occupation of existing sites. It may therefore be that there 
are other possible explanations. In addition, the simple issue of communal living does not 
account for the external monumentality of brochs/Atlantic roundhouses and the internal 
monumentality of wheelhouses/aisled roundhouses (e.g. Armit 2003: 55-78; 2006: 252-
253). An important point to bear in mind is that larger internal areas do not necessarily 
equate to larger populations. 
 
38 
 
 
Social structure: 
Social structure and hierarchy have been considered in detail through the study of a 
number of buildings and settlements within Atlantic Scotland, with a focus on Orkney and 
Caithness (Foster 1989a; b). The method of access analysis can be used to assess individual 
structures and examine the degree of separation of particular areas from an external 
starting point. In this way, brochs within settlements were found to have the greatest 
degree of separation, emphasising the hierarchical importance of the broch and its 
inhabitants (Foster 1989a). Other diagrams of individual structures emphasise the 
separation of certain parts of the building from the more public areas (Foster 1989b). Such 
distinctions can be used to make further inferences about the use of space. 
 
The wheelhouse excavated at Sollas, North Uist (Campbell 1991), which was subject to 
total excavation below floor level, contained a large number of pits under the floor which 
have been used to assess the potential differentiation of space and activities within the 
structure. Although excavated in the late 1950s, the information recovered represented 
the most detailed dataset relating to the spatial organization of houses in Atlantic Scotland 
prior to the more detailed excavations carried out in the 1980s onwards (e.g. Dockrill 
2007; Dockrill et al. Forthcoming; Armit 2006; Ballin Smith 1994; Harding & Dixon 2000; 
Harding & Gilmour 2000; Parker Pearson & Sharples 1999; Hunter 2007). The unique 
nature of the deposits ensure that it is still of great significance for interpretations, 
assuming that the pits are a symbolic representation of activities taking place on the floor 
layers above. One of the main interpretations is that the northern cells were used for 
sleeping while the southern cells were used for storage (Campbell 1991: 146-147). The 
concentration of pits in Cell 9, which lies opposite the entrance has been used to suggest 
that it had importance either relating to the sunset or as the position of the most 
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important seating area opposite the door (Parker Pearson & Sharples 1999: 18). A 
potentially significant problem is that the number of special deposits and the scale of the 
structure itself suggest that it was not ‘typical’ for the area or period concerned (Campbell 
2000: 193). Only further excavation and analysis can really confirm this but for now it 
would seem prudent to be at least a little cautious with the information that it provides 
and not apply these interpretations too broadly without a certain degree of critical 
thinking. 
 
2.2: Methodology: 
Having given the background to this element of the research it is necessary to outline how 
the dataset was gathered and processed. In general, the methodology employed for this 
part of the investigation was relatively straight-forward and statistical analysis was kept 
necessarily basic due to the range of potential errors in the data. 
 
2.2.1: Research area and data selection: 
The research area has already been introduced in Chapter 1 but it is just worth reiterating 
here briefly. The area considered comprises the island groups of Orkney, Shetland and the 
Outer Hebrides. Due to a number of similarities in settlement and environment it was 
initially intended to include the area of Caithness. However, it was found that there was 
insufficient excavated and published data to allow any meaningful analysis and 
interpretation. For this reason this part of northern Scotland was excluded from the 
investigation. 
 
The research area for this investigation is primarily focused on the Shetland Islands. 
However, as already noted there are a number of cultural affinities between the different 
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Scottish island groups as well as some significant differences. It was considered that 
including these would be important to add to current understanding of the Iron Age in this 
region. However, the region was not extended too widely as it would detract from the 
main focus of the work without adding significantly to the conclusions that could be drawn 
about architecture and culture in the study area through the Iron Age. This is not to 
dismiss the potential of interaction with other parts of Britain and Europe at this time and 
the important consideration of similarities and differences between regions but 
practicalities necessitated the approach that was taken.  
 
The majority of the data included in this investigation were collected from published 
excavation reports in journals, site monographs and interim data structure reports. An 
exception to this was the Old Scatness data, which was accessed through the site archive 
housed in the North Atlantic Research Unit at the University of Bradford. 
 
All excavated and published material was considered with the selection criteria being that 
the sites must be Iron Age, attributable to one of the three arbitrary groupings of Early, 
Middle and Late Iron Age (Chapter 1) and have published plans or measurements that 
could be used in the study. Further to this, for the sake of comparability, it was decided to 
focus primarily on buildings that are likely to have functioned as dwellings since the 
function of many subsidiary/ancillary structures can be very difficult to determine. This 
meant that structures excavated up to almost 100 years ago could be included. The many 
errors that are introduced by such an all encompassing methodology are considered below 
with regard to the selection of appropriate numerical analyses. 
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2.2.2: Data collection: 
Once sites were located using bibliographic and web-based searches, the relevant reports 
and publications were gathered and studied.  The structural reports were considered 
carefully and the excavator’s phasing and dating of the sites was generally used to divide 
structures into occupation sequences and place them in the three time-spans being used. 
 
In this region, many buildings have a prolonged life-span, often being re-modelled and re-
used over time, such as the Atlantic roundhouse interior at Loch na Beirgh (Harding & 
Gilmour 2000). It was considered that in order to account for this, each structural phase of 
a building would be included as a separate structure, as the data could otherwise be 
skewed towards certain periods when the building was first constructed rather than taking 
full account of all periods. 
 
For older reports, an attempt was made to make a judgement about the period the 
structures belong to based on comparison with more recently excavated material and 
texts that may have dealt with this material. Where this was not possible, the structure 
was not included in the investigation. Although this will inevitably have introduced a 
number of biases to the data, it was considered that including as many sites as possible 
was important so that a good sized sample could be examined. The broad time-spans 
employed meant that it was possible to estimate the period from which many structures 
dated. 
 
Appropriate information was gathered from the reports and entered into an MS Excel 
spreadsheet. This information included: the dimensions of the structures; the orientation 
of the entrance; the presence of features such as hearths, stone-lined tanks, ovens, kilns 
42 
 
 
and furnaces; the dimensions of these features; their location within the structure; their 
orientation; their shape; the presence of a hearth kerb and its material; the material of the 
hearth base; the presence of any other associated features such as post holes or special 
deposits; the distance between hearths and tanks. Some characteristics, such as the 
degree and extent of burning on the hearth base, could not be attempted as such 
assessments were rarely made, or at least published. 
 
Where possible, dimensions for structures and associated features were taken from the 
text, based on the assumption that they were taken on-site or taken from full scale plans. 
Failing this, measurements were taken from published plans.  Where measurements were 
in feet, they were converted to metres using the conversion factor of 1 foot to 0.3048 
metres. 
 
2.2.3: Data analysis: 
In general, simple numerical analyses were employed. It was not considered that complex 
statistical methods were necessary for the identification of the broad trends being 
investigated. In addition, the quality of the data being used is unlikely to have supported 
such calculations. 
 
One of the most heavily utilised techniques is ubiquity (percentage presence) analysis 
which measures the proportion of sites/structures in which a particular feature type 
occurs based on basic presence/absence data. This is quite a commonly used technique in 
archaeobotanical studies and is a formalised way of presenting presence/absence data. By 
creating percentage values this technique allows the comparison of samples of different 
sizes, helping to minimise the effects of differential preservation of various structure and 
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feature types (cf. Popper 1988: 60-64). Inaccuracies can occur where sample sizes are low, 
which is unfortunately the case for some periods and areas. 
 
The measurements taken were used in two different ways. Firstly, simple means were 
calculated for the comparison of different structures or feature types across geographical 
areas or time periods. Secondly, different features and floor areas were compared as 
percentages. For example, hearths are considered below in terms of the percentage of a 
building’s floor they occupy. Again, these are able to be compared according to area or 
period. For structures, the internal floor area was calculated while for other features the 
total area of the floor that they occupied was calculated. The calculations used to estimate 
the areas of structures, hearths and associated features were as follows: 
 Circle:  πr2. 
 
 
 
 
 Oval:  (XY) x 0.8 
 
 
 
 
 
 
 
r 
X 
Y 
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 Horseshoe: Either halved calculation for oval or circle depending on the shape of 
the feature. 
 
 
 
 
 Square:  X2 
 
 
 
 Rectangle:  XY 
 
 
 
 Parallelogram:  XY 
 
 
 
 Trapezoid:  X+Y x Z 
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 Irregular: The calculation used for oval features will be used in this case since it 
should provide an estimate of the approximate area covered by an irregularly 
shaped feature. 
 
 
 
 
 
2.3: Results: 
This section details the outcome of the data collection and numerical analyses. Further to 
Section 2.2.1, this section will first introduce the effects of the data gathering process on 
the type of sites available for inclusion before presenting the results of the quantitative 
analyses. 
 
2.3.1: Sites included – important inclusions and omissions: 
In the Appendix 1 is a list of the sites consulted in the analysis and the references used to 
compile the dataset. The raw data for the calculations can be found in Appendix 2 on the 
attached CD. 
 
As already noted some sites were problematic, mainly as a result of the antiquity of their 
excavation, making stratigraphy and chronology unclear. Below is a brief discussion of 
some of the more significant examples as an attempt to justify the data included and that 
which was omitted. 
 
The data from Gurness (Figure 6), especially that from the external settlement, is 
problematic but attempts have been made to include as much of the information as 
possible. The biggest problem is the division of the outbuildings into ‘apartments’. The 
X 
Y 
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structural remains suggest this scheme is plausible, especially for those on the south of the 
settlement.  However, owing to the nature of the excavation, recovery and delayed 
reporting of this site, information about the archaeological remains from within these 
buildings is limited, making an assessment of function (i.e. domestic or ancillary) rather 
difficult. Some exceptions do exist however. For example, the hearth in the S apartment of 
outbuilding 6 had an extension on one edge which was found to contain clinker and slag 
(Hedges 1987b: 42). Although not conclusive, this may suggest a non-domestic role for this 
hearth and perhaps the apartment in which it was located. 
 
 
Figure 6: Plan of the Broch and settlement at Gurness, Orkney (Hedges 1987b: 38) 
 
There is also the problem that the full details of the stratigraphic sequences are not known 
(Hedges 1987b: 45-46). Whether all features are contemporary is unclear but would seem 
unlikely based on the highly complex stratigraphy recorded from Howe (Ballin Smith 
1994). As many of the outbuildings as possible have been included in the calculations, 
 
 
 
Image removed for copyright reasons 
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accepting the potential errors that may exist. It was for reasons such as this that the broad 
age ranges used in this study were adopted. It is assumed that the internal fixtures 
described in the site report were built into the structures in the form that they are still 
visible, ensuring at least an association between the structures and the features within 
them, even if they are not precisely contemporary with one another. 
 
Due to disturbance and erosion of many of the northern outbuildings at Gurness, it has 
been considered that the outbuildings numbered 7,9 and 10-12 (Figure 6) will be 
discounted from most of the calculations as it seems likely that many internal features 
have been lost and the true extent of the wall lines is too confused. An exception is 
outbuilding 8, which appears to be definable in the position it fills between 7 and 9. 
Outbuilding 13 is also discounted since it is not clear whether it was designed as a dwelling 
and may be comparable to some of the yard areas identified at Howe (Ballin Smith 1994). 
Following the row of outbuildings round the circuit of the broch, outbuilding 14 will be 
included as the surviving wall lines appear to enclose most of the original internal area of 
the structure. 
 
For the secondary phase of the broch interior, Hedges’ scheme was again used. It has been 
considered that although divided, the building was occupied by a single household, with 
the main occupation taking place in the S apartment. Because of the very definite way in 
which the internal area appears to have been divided, the separation of the area into 
different apartments will be adhered to. Following such a scheme, the NW apartment, 
which contained a hearth that covered a large proportion of the floor, is considered to 
have had a non-domestic role and will be treated as an ancillary structure in the 
calculations. 
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The re-use of broch interiors is a complicated issue.  Many brochs have been found to be 
re-used during the middle Iron Age and then further into the late Iron Age. This has been 
found across the region at sites such as Howe (Ballin Smith 1994), Gurness (Hedges 
1987b), Jarlshof (Hamilton 1956), Old Scatness (Dockrill et al. Forthcoming) Clikhimin 
(Hamilton 1968), Upper Scalloway (Sharples 1999), Loch na Beirgh (Harding & Gilmour 
2000), Eilean Maleit (Armit 1998) and Dun Vulan (Parker Pearson & Sharples 1999) among 
others. One problem is dating and recognising separate phases of occupation in older 
excavations. This case was highlighted by Armit (1998) in the re-excavation of a 
wheelhouse built within an earlier Atlantic roundhouse at Eilean Maleit, a sequence not 
recognized by the original excavator Erskine Beveridge (Armit 1998).  
 
One of the most problematic building traditions to place in the dating scheme employed in 
this investigation are the multiple apartment interiors such as those found at Gurness 
(Hedges 1987b: 28-34) and Midhowe (Callander & Grant 1934: 455-467). The Gurness 
secondary floor has no precise date but a terminus post quem of the 1st to early 2nd 
century AD based on fragments of Roman amphorae found beneath the floor (Hedges 
1987b: 183). A similar arrangement is seen at Midhowe (Callander & Grant 1934) and 
elsewhere in Orkney (Hedges 1987c: 12-13). At this site, a peaty layer apparently of 
multiple deposits of vegetation appears to be the last definable occupation layer in 
compartment C. From this layer came a number of artefacts including some samian ware 
and a bronze Roman patera, near the base of the partition in compartment D (Callander & 
Grant 1934: 457-467). Although it is difficult to interpret the stratigraphy from the 
published account, the general impression is that this phase of occupation in the broch 
should be placed in the middle Iron Age category. 
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The external settlement at Midhowe (Figure 7) is problematic and much of it has been 
omitted from this investigation. Chamber H, the most complete of the structures is 
interpreted by the excavators as being a larger structure, later subdivided (Callander & 
Grant 1934). However, Hedges (1987c: 115) suggests that this may actually be the original 
form of this structure. The secondary nature of the walls would seem logical based on the 
presence of earlier features such as a tank in H2 sealed by and partially filled by the cross 
wall (Figure 8). There is no mention of a hearth in the report and it is uncertain whether 
the apparently reddened and cracked flag in the centre of H2 (Figure 9) was the remains of 
a hearth, either from this building or an earlier phase of the structure. However, without 
any further records it would be unreasonable to include this feature. It was decided to 
include the entire area of chamber H in the first level of calculations, in the view that it 
may have been this size in its earliest phase. The problems with placing any internal 
features or dividing walls in the sequence meant that any internal furnishings were not 
included. 
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Figure 7: Plan of the broch and settlement at Midhowe, Orkney (Callander & Grant 1934: 
Plate VII) 
 
 
Figure 8: Tank in Chamber H at Midhowe viewed from W showing its relationship to later 
wall 
 
 
 
 
Image removed for copyright reasons 
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Figure 9: Possible hearth slab in Midhowe Chamber H2 viewed from S (scale 30cm) 
 
As at Gurness and Midhowe, the broch and settlement at Howe are very complex, but the 
far more contemporary excavation methods have provided a very detailed structural and 
stratigraphic record.  The phasing for this site is very complex (Ballin Smith 1994) and it has 
therefore been broken down a little for the purposes of this investigation.  The data have 
been broken down into snapshots of the phases, using the structures in the form they took 
at Phases 5, 6, early and late phase 7 and early and late phase 8.  Any intermediate 
developments have been ignored in the interests of not over complicating the calculations 
or further overbalancing them towards Howe over other settlements.  In addition, the 
large number of small isolated cells, ‘sheds’, ‘rooms’ and so on have been ignored since 
their role is unclear and their inclusion would unnecessarily overcomplicate the 
calculations. 
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Although some of the sites excavated by Erskine Beveridge around the turn of the 20th 
century were suitable for inclusion in the study, some of those with apparently more 
complex site histories were almost impossible to interpret. These included Dun Thomaidh 
(Beveridge & Callander 1931: 317-322), for which the plan appears to show confusion over 
the later structures built within the main building and Foshigarry (Beveridge & Callander 
1931), which comprises many partial structures, which may again comprise an unknown 
combination of at least Middle and Late Iron Age features. It was found by Armit (1998) 
that the original measurements of the wheelhouse at Eilean Maleit were reasonably 
accurate for the structure and features within it, although there were a number of 
inaccuracies within the plan. 
 
2.3.2: Significant gaps in the data: 
Data for the earlier Iron Age are rather limited compared to the other two periods, with a 
maximum of 20 structures/structural phases from 14 sites included. The existing evidence 
of Early Iron Age architecture in much of the region, including Clickhimin (Hamilton 1968), 
along with Bu (Hedges 1987a), Tofts Ness (Dockrill 2007), Quanterness (Renfrew 1979), 
Howe (Ballin Smith 1994) and the Calf of Eday (Calder 1939; 1937: 129-133) in Orkney 
suggest that many buildings were of quite significant stone construction, yet relatively few 
appear to have been recorded; fewer still with internal features intact. There are a number 
of preservation and recovery biases that are likely to have contributed to this scenario. It 
could relate to settlement patterns, with earlier structures predominating in as yet 
unrecognised locations; destruction by later activity, as was the case with the Phase 5 
roundhouse at Howe (Ballin Smith 1994: 26-39); or that excavations may stop at later 
periods to preserve the remains (e.g. Moncrief 1998), as a result of funding or time 
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constraints (e.g. Armit 2006: 1-20) or because the possibility of earlier settlement may not 
have been recognised. 
 
A continuation and re-use of Late Bronze Age style cellular buildings appears to have 
occurred in Shetland, with examples at Jarlshof (Hamilton 1956) and Sumburgh Airport 
(Downes & Lamb 2000). However, there are still problems with understanding Earlier Iron 
Age settlement in Shetland. For example the small building at Mavis Grind was placed in 
the Early Iron Age by its excavators based on artefact typologies (Cracknell & Smith 1983) 
but more recent work at Kebister, combined with a radiocarbon date from Mavis Grind 
originally considered anomalous, may suggest a later date for construction and occupation 
(Owen & Lowe 1999: 272). The bias towards this type of structure in the Shetland Early 
Iron Age dataset may not be a true reflection of architectural traditions at this time. 
 
In the Western Isles there are just three small buildings from Ceann nan Clachan (Armit & 
Braby 2002), Cladh Hallan (Marshall et al. 1999) and Eilean Olabhat (Armit et al. 2008). Of 
these, only the latter is most clearly a dwelling, the other two perhaps fulfilling a more 
specialised role (Armit & Braby 2002). This leaves us rather unclear about the nature of 
Early Iron Age settlement in this part of the region. 
 
Another significant gap in the dataset is the limited number of broch interiors. In a similar 
vein to the above discussion, a number of excavations, even recent investigations, have 
not recovered detail of primary broch occupation for a range of reasons (e.g. Dockrill et al. 
Forthcoming; Ballin Smith 1994; Harding & Dixon 2000; Harding & Gilmour 2000). This will 
have the effect of skewing the dataset of the Middle Iron Age towards post-broch 
structures. 
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For Later Iron Age structures, less substantial construction may have reduced their 
archaeological visibility. This is likely to bias results towards those structures associated 
with more substantial settlements and structures, such as broch sites. 
 
2.3.3: Ubiquity analysis – hearths, ovens/kilns/furnaces & tanks: 
The results of ubiquity values for hearths, ovens/kilns/furnaces and stone-lined tanks in all 
structures included in this part of the investigation are presented in Figures 10 and 11. In 
Figure 10 the results are plotted according to period and in Figure 11 according to area. 
 
Tables 1 and 2 show the number of structures included in the calculations. The number is 
lowest for the Early Iron Age, with 20 examples included and highest for the Middle Iron 
Age at 94. This is the total number of structures and includes those which are missing 
information about their internal fittings. 
 
 
Figure 10: Graph showing the ubiquity of three architectural features according to 
structure/structural phase and period 
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Period Number of structures Hearths Ovens/Kilns/Furnaces Tanks 
EIA 20 60% 10% 15% 
MIA 94 67.03% 14.29% 30.77% 
LIA 58 89.66% 5.17% 15.52% 
Total 172    
Table 1: Number of structures in each period included in ubiquity calculations and the 
results of the calculations for each category 
 
 
Figure 11: Graph showing the ubiquity of three architectural features according to 
structure/structural phase and area 
 
Area Number of structures Hearths Ovens/Kilns/Furnaces Tanks 
Shetland 42 71.43% 4.76% 11.9% 
Orkney 75 77.33% 14.67% 32% 
Outer Hebrides 55 70.91% 9.09% 20% 
Total 172    
Table 2: Number of structures in each area included in ubiquity calculations and the results 
of the calculations for each category 
 
The ubiquity values for ovens/kilns/furnaces show the highest values in the Middle Iron 
Age (14.29%), with the lowest in the Late Iron Age (5.17%). When looking at these features 
by area, there is a peak in Orkney (14.67%) and the lowest ubiquity in Shetland (4.76%). 
Although tanks show a higher overall ubiquity (23.26% compared to 10.47% for 
ovens/kilns/furnaces) the pattern according to area is similar, with a peak in Orkney (32%) 
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and the lowest values from Shetland (11.9%). When calculated according to period there is 
a similar peak in the Middle Iron Age (30.77%), with the early and late periods providing 
very similar results. 
 
In both of the above figures it can be seen that not every structure contained a hearth. Of 
all the buildings considered, 73.84% contained a hearth, leaving 26.16% that did not. This 
may at first seem simple to ignore in terms of later destruction causing them to be absent 
when excavated. This is definitely the case for some examples, such as the early 
roundhouse at Howe, the interior of which was truncated by later activity (Ballin Smith 
1994), and sites which have been subject to coastal erosion, such as the large Early Iron 
Age roundhouse at St. Boniface Church (Lowe 1998). However, the situation is likely to be 
much more complicated and requires a consideration of structure type and function. 
 
As already stated, Crawford (2002) considers that some roundhouses in the region, such as 
the Udal South A, in which no evidence of a hearth was uncovered, were never intended 
to contain such a feature.  Equally, Wheelhouse 2 at Cnip, Lewis never had a hearth but 
such an absence appears to result from construction never being completed rather than as 
a result of the building’s function (Armit 2006: 30). The present author considers that 
where a hearth has been deliberately omitted from the structure design, it is unlikely that 
it would have functioned as a ‘domestic’ building (i.e. a dwelling). This is based on a 
number of factors. The first is that of warmth and the heat that a hearth produces. It is 
unlikely that life could be easily sustained in such northerly latitudes, especially in the 
winter months, without the use of fire, despite the relatively mild climate in the islands 
(Berry 2000; Johnston 1999; Boyd & Boyd 1996). Pope (2003: 253), in her sample of 
roundhouses in northern Britain, considers that the absence of a hearth, in many 
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instances, may represent seasonal occupation. In some instances this seems reasonable, 
especially in those where an external hearth is still present. However, the total absence of 
a hearth would create many problems for daily life even if it was not needed for warmth 
during occupation in the summer months. One of the most significant of these is that 
cooking would still need to take place, especially if occupation was for any significant 
duration.   
 
Crawford (2002) considers certain buildings lacking a hearth as representing structures 
with a ‘ritual’ function based on evidence from the Udal South A, which contained a 
significant amount of ash but no hearth setting. Whilst published information about this 
structure is limited, it would seem that not all buildings fit this pattern. For example, 
although later in date, the number of tanks and troughs present in Structure 19 at Pool 
(Hunter 2007: 86-88) is perhaps a good example of a building acting as an ancillary storage 
structure, although of what is still unclear. Many interpretations see the radial cells/bays 
and the roof space or potential upper story in roundhouses constituting a significant 
storage space (e.g. Dockrill 2002; Armit 1997; Fairhurst 1971; Harding 2009: 279-283). 
However, in many cases ancillary buildings are present which could have liberated space 
within dwellings for other activities. The issue of storage is one which needs further 
consideration and a more detailed understanding of the types of food and resources 
preserved for later use would be very valuable. Some of these issues are returned to in 
Chapter 4. 
 
The stalling of animals is another role that could have been fulfilled by ancillary structures 
that can be difficult to detect with traditional archaeological methods.  Structure 2 at Dun 
Bharabhat (Clarke 2000) and Structure 16 at Pool (Hunter 2007: 78-81) seem at present to 
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be the most persuasive cases for designated byre structures at sites in Atlantic Scotland. 
This is in part due to the exceptional preservation afforded by the waterlogged conditions 
that prevailed in this part of the site. It would seem necessary for further work on floor 
deposits in structures that show the potential to have acted as byres, including soil 
phosphate and lipid analysis (e.g. Legg 2007), to help shed further light on such issues of 
building function. 
 
On the other hand, the presence of a hearth does not infer a role as a dwelling. There are a 
number of ancillary buildings which contain hearths, examples of two from Old Scatness 
(Structures 8 and 22) are discussed in detail in Chapter 4, and the value of fire as a tool will 
have led to hearths being present in a range of locations. Issues surrounding the division of 
activities between dwellings and ancillary buildings are dealt with in Chapter 4.  
 
The lowest ubiquity score for hearths is from the overall measurements for the Early Iron 
Age at 60%. The value for the Middle Iron Age is also quite low at 67.03%. There are a few 
factors which may have influenced this. As already noted in relation to the Early Iron Age, 
many buildings of Middle Iron Age date are also subject to re-working. For instance, the 
broch at Howe, Orkney, saw a long period of secondary occupation which had caused 
many of the features of the primary floor surfaces, including the hearth, to be destroyed 
(Ballin Smith 1994: 42-47). At a number of other sites such as Old Scatness and Jarlshof 
(Hamilton 1956), Shetland, primary broch deposits were not reached due to a desire to 
preserve important later remains and the requirements of visitor display, whereas at other 
sites such as Loch na Beirgh, Lewis (Harding & Gilmour 2000), and Dun Vulan, South Uist 
(Parker Pearson & Sharples 1999), primary deposits were not reached for other 
considerations in the excavation strategy. In general, earlier buildings should be more 
59 
 
 
susceptible to such factors than later ones, although earlier Iron Age structures appear to 
suffer from more general problems of archaeological visibility rather than just the loss of 
internal features. If calculations are repeated omitting the sites that are likely to be 
missing internal fixtures through preservation conditions or restrictions in excavation 
methodology (incomplete structures) (Figures 12 and 13; Tables 3 and 4), the overall 
ubiquity of hearths increases to 92.03% of 138 structures/structural phases. 
 
When these results are plotted according to area and to period it can be seen that the 
number of buildings deliberately constructed without a hearth is highest in the Early Iron 
Age (75%). Hearths are present in over 90% of buildings from the Middle and Late Iron 
Age. Arranged by area, ubiquity scores range from 88.64% in the Outer Hebrides to 95.08% 
in Orkney. This may represent a chronological rather than a geographical trend. However, 
the results could also be subject to the lower sample size for the Early Iron Age (16). The 
patterns seen for ovens/kilns/furnaces and stone-lined tanks are similar to those identified 
in the earlier calculations, although the values are slightly higher. 
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Figure 12: Graph showing the ubiquity of three architectural features according to 
structure/structural phase and period with incomplete structures omitted 
 
Period Number of Structures Hearths Ovens/Kilns/Furnaces Tanks 
EIA 16 75% 12.5% 12.5% 
MIA 68 92.65% 19.12% 36.76% 
LIA 54 96.3% 5.56% 16.67% 
Total 138    
Table 3: Number of structures included in ubiquity calculations by period with incomplete 
structures omitted and the results of the calculations for each category 
 
 
Figure 13: Graph showing the ubiquity of three architectural features according to 
structure/structural phase and area with incomplete structures omitted 
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Area Number of Structures Hearths Ovens/Kilns/Furnaces Tanks 
Shetland 33 90.91% 6.06% 15.15% 
Orkney 61 95.08% 16.39% 32.79% 
Outer Hebrides 44 88.64% 11.36% 25% 
Total 138    
Table 4: Number of structures included in ubiquity calculations by area with incomplete 
structures omitted and the results of the calculations for each category 
 
Domestic structures: 
Since this investigation is primarily concerned with domestic life, it was decided to reduce 
the dataset further and omit all structures with an obvious non-domestic role (i.e. those 
which are most unlikely to have been used, at least in part, as dwellings (see above)). The 
selection of sites for this part of the analysis introduces the greatest potential for bias and 
should be treated as such. A number of factors were considered to create this sample: 
 The excavator’s interpretation of the site. This has to be the first point of call since 
most sites are written up by the excavator who should have the most detailed 
grasp of the archaeological data available. However, this is not always the most 
reliable means since a number of sites were excavated and published up to about 
100 years ago. In older reports interpretational frameworks and comparative data 
were not in line with those of today and a more modern reconsideration is 
necessary. 
 Other interpretations of sites in secondary sources. Archaeological thought is 
always changing and developing as new sites are excavated and new theories 
formulated. It is not always possible to make accurate interpretations when a site 
is first excavated and often data are re-appraised and re-interpreted by other 
researchers at a later date. 
 Comparison with other similar sites. Similar to the above scenario, comparison with 
other potentially more recently excavated sites may help clarify site function. 
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 The artefactual and ecofactual remains recovered during excavation. Where 
available in the published record, a brief examination of the archaeological 
materials recovered may help give an insight into site function in instances where 
the original interpretation does not seem accurate. 
 
It is likely that there are still sites included that did not function as dwellings, but most are 
associated with occupation debris and the evidence for specialist activities is not clear 
enough to omit them on such grounds. A good example of this is in the Early Iron Age 
building excavated at Ceann nan Clachan in the Western Isles (Armit & Braby 2002: 237-
242). A number of factors including its association with the earlier burnt mound, the 
‘niche’ in the west end and the relatively limited quantities of domestic refuse suggested 
to the excavators that the building had served a role as a sauna/sweat lodge. The similar 
double roundhouse at Cladh Hallan was interpreted as a smokery based on the evidence of 
the ‘niche’ in the west end and the abundant fish remains (Parker Pearson et al. 2004: 85-
87). However, in both examples it is possible that there was habitation in part of the 
structure as well as it performing a specialised function. It is entirely possible that 
occupation could have been on a short-term or seasonal basis perhaps related to the other 
activities that took place in the structure. However, it was considered that these structures 
should be kept in the calculations for domestic structures, if only because any other 
evidence for Early Iron Age occupation in the Outer Hebrides is absent. 
 
It is a general assumption here that wheelhouses and roundhouses mostly functioned as 
dwellings, although often with a number of other activities taking place within them as 
well. Aside from those already mentioned above as perhaps having non-domestic roles, 
there is also a good example in the wheelhouse at Sollas, North Uist (Campbell 1991). The 
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apparently unique scale of the deposits in pits beneath the floor and the overall large size 
of this building set it aside from others in its class. This has led Campbell to view the 
building as having a potentially religious role (Campbell 1991: 146-147). However, it is also 
possible to view it as a domestic structure, although perhaps one that had a special role in 
the community or housed people who had an important place in the community. In 
general, a domestic role for this class of building seems acceptable. 
 
Based on the above discussion, it is clearly important not to forget that a significant 
amount of interpretation is involved in the selection of data for this part of the analysis 
and that the decisions made by the present author may not necessarily align with the 
views of other researchers. However, by being explicit in the decisions made and the sites 
selected, it is possible for others to make their own judgements about the quality of the 
data. 
 
The results from these calculations indicate that the highest ubiquity of ovens/kilns/ 
furnaces within potential dwellings is found in the Early Iron Age (16.67%), although this is 
closely followed by the succeeding period (15.69%) (Figure 14; Table 5). This is different 
from the more general calculations above which produced higher scores for the Middle 
Iron Age. Some features from this period were eliminated in these calculations since they 
occurred in non-domestic buildings, such as the ‘oven’ in Structure 8 at Old Scatness, the 
kiln from the kiln house at Tigh Talamhanta and the kiln from the modified broch interior 
at Howe.  The values are considerably lower in the Late Iron Age, as in previous 
calculations. The highest ubiquity of these features is from Orkney (16%) and the lowest is 
from Shetland (4.17%) (Figure 15; Table 6). 
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Stone-lined tanks reflect the patterns from earlier calculations, with a peak during the 
Middle Iron Age (39.22%) and in Orkney (32%). Due to the nature of the selection process, 
hearths have a ubiquity score of 100% throughout. 
 
 
Figure 14: Graph showing the ubiquity of architectural features calculated according to 
structures and structural phases that were complete and considered to represent 
‘domestic’ occupation by period 
 
Period Number of Structures Hearths Ovens/Kilns/Furnaces Tanks 
EIA 12 100% 16.67% 16.67% 
MIA 51 100% 15.69% 39.22% 
LIA 49 100% 6.12% 16.33% 
Total 112    
Table 5: Table showing the number of structures/structural phases incorporated in the 
calculation of ubiquity scores for complete ‘domestic’ structures by period and the results 
of the ubiquity calculations 
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Figure 15: Graph showing the ubiquity of architectural features calculated according to 
structures and structural phases that were complete and considered to represent 
‘domestic’ occupation by area 
 
Area Number of Structures Hearths Ovens/Kilns/Furnaces Tanks 
Shetland 24 100% 4.17% 12.5% 
Orkney 50 100% 16% 32% 
Outer Hebrides 38 100% 10.53% 28.95% 
Total 112    
Table 6: Table showing the number of structures/structural phases incorporated in the 
calculation of ubiquity scores for complete ‘domestic’ structures by area and the results of 
the ubiquity calculations 
 
Results by site: 
To assess the effect of using structure phases and multiple structures from single sites, 
some calculations for ‘domestic’ structures have also been made using ubiquity scores for 
entire sites. Analysis by site is the most reliable way of eliminating variables of 
preservation and excavation. It also mitigates against the effects of sites with a large 
number of excavated structures dominating the results. However, it does limit the sample 
size that can be included in the calculations. 
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Figure 16: Graph showing the ubiquity of architectural features calculated by site 
organised by period 
 
Period Number of Sites Hearths Ovens/Kilns/Furnaces Tanks 
EIA 10 100% 20% 20% 
MIA 22 100% 13.64% 45.45% 
LIA 18 100% 16.67% 27.78% 
Table 7: Table showing the number of sites incorporated in the calculation of ubiquity 
scores by period and the results of the ubiquity calculations 
 
 
Figure 17: Graph showing the ubiquity of architectural features calculated by site 
organised by area 
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Area Number of Sites Hearths Ovens/Kilns/Furnaces Tanks 
Shetland 8 100% 12.5% 37.5% 
Orkney 12 100% 16.67% 50% 
Outer Hebrides 23 100% 17.39% 30.43% 
Table 8: Table showing the number of sites incorporated in the calculation of ubiquity 
scores by area and the results of the ubiquity calculations 
 
In general from Figures 16 and 17 and Tables 7 and 8, it would seem that there is little 
change in the pattern obtained for stone-lined tanks. However, the pattern for 
ovens/kilns/furnaces is quite different, showing a peak in the Early Iron Age and in the 
Outer Hebrides. This is most likely demonstrating the impact of the Orcadian broch village 
sites (Howe and Gurness) on the other datasets since these account for the majority of 
such features in the Middle Iron Age. 
 
2.3.4: Occurrence of different features associated with hearths: 
Kerbs: 
Using the same structures selected as ‘domestic’ above, it is valuable to look at the 
hearths they contain in more detail. As can be seen in Figures 18 and 19, the majority of 
hearth features included in this investigation had evidence of a kerb having been present. 
Overall 83.04% of the hearth features exhibited a kerb in one form or another.  The lowest 
occurrence of this kind of feature is found in the Early Iron Age, where only half had a kerb 
and a third exhibited no evidence of such formalisation. In the other two periods over 85% 
of hearths were enclosed by a kerb. Geographically the results are quite comparable, 
although hearth features from the Outer Hebrides appear to show the greatest 
consistency in formalisation. 
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Figure 18: Graph showing the proportion of hearths that have a kerb present, arranged by 
period (Early Iron Age n=12; Middle Iron Age n=51; Late Iron Age n=49) 
 
 
Figure 19: Graph showing the proportion of excavated hearths that have a kerb present, 
arranged by area (Shetland n=24; Orkney n=50; Outer Hebrides n=38) 
 
One interpretation of this is that less care was taken to delineate the hearth feature in 
Early Iron Age structures. However, the evidence from the Bu roundhouse especially, with 
its large and elaborate hearth would suggest that this was not exclusively the case. Late 
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Bronze Age buildings from Jarlshof (Hamilton 1956) and Sumburgh Airport (Downes & 
Lamb 2000) in Shetland show good evidence of this method of defining the hearth. Kerbs 
can be very important functionally, from the point of view of containing the fire, ash and 
embers and storing the heat produced, radiating it more evenly over a period of time. A 
kerb can also facilitate aspects of display, the arrangement of activities around the feature 
and highlight its main focal point. 
 
In the Western Isles, four hearths have faunal remains as a component of their kerb. Three 
of these are from Middle Iron Age buildings at A’Cheardach Bheag wheelhouse 1, the 
A’Cheardach Mhor wheelhouse and the Dun Bharabhat secondary roundhouse (overall 
Middle Iron Age ubiquity of 5.88%; 15% of Hebridean Middle Iron Age hearths) and the 
fourth is from a Late Iron Age phase at Bornais Mound 1 (overall Late Iron Age ubiquity of 
1.92%; 6.25% of Hebridean Late Iron Age hearths). The only other evidence of special 
inclusions in kerbs are a carving of a boar from the Late Iron Age Structure 5 hearth at Old 
Scatness and a re-used quern from the kerb of the Middle Iron Age Structure 12 hearth at 
the same site. 
 
A trend noted in Harding & Gilmour’s (2000: 74-78) discussion of hearths from Loch na 
Beirgh was the occurrence of hammerstones at the closed end of rectangular and 
trapezoidal hearth settings from the Late Iron Age. It was noticed during data collection 
that the placement of worked and unworked cobbles in such locations was more 
widespread and these were recorded and quantified (Figure 20). The results show that the 
majority of features exhibiting this design were from the Late Iron Age (26.53%), with only 
one from the Middle Iron Age sample and none from the Early Iron Age. Looking at the 
trend more closely, the features are distributed across the region, although ubiquity scores 
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from Shetland (36.36%) and the Outer Hebrides (33.33%) were higher than that of Orkney 
(17.39%) during the Late Iron Age. 
 
 
Figure 20: Graph showing the ubiquity of cobbles and cobble tools in hearth settings, 
arranged by period (Early Iron Age n=12; Middle Iron Age n=51; Late Iron Age n=49) 
 
Ten hearths in the final dataset were flanked by post sockets (7.87%) (Figure 21), either as 
two opposing sockets or four sockets arranged in pairs. Most of these (13.73%) are 
associated with Middle Iron Age hearths. The majority were found in Orkney (5), with two 
Middle Iron Age examples from the Outer Hebrides. None were identified from Shetland 
or from the Early Iron Age. 
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Figure 21: Graph showing the ubiquity of post settings associated with hearth settings, 
arranged by period (Early Iron Age n=12; Middle Iron Age n=51; Late Iron Age n=49) 
 
Bases: 
Figures 22 and 23 show the different types of hearth bases that were recorded in the 
sample. The materials used for hearth bases were not recorded in all excavation reports, 
especially in older examples where it was only recorded that a hearth was present, with 
plans also shedding little light on the issue. This was the case for a number of wheelhouses 
excavated by Erskine Beveridge in North Uist (e.g. Beveridge & Callander 1931), some of 
the buildings at Jarlshof (Hamilton 1956) and Midhowe broch (Callander & Grant 1934). A 
similar problem also exists for sites that are not yet fully published, such as those at 
Kildonan (Zvelebil 1991), Traigh Bostadh (Neighbour & Burgess 1996) and the Udal (e.g. 
Crawford 2002). 
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Figure 22: Graph showing the ubiquity of different hearth bases arranged according to 
period, together with overall results (Early Iron Age n=12; Middle Iron Age n=51; Late Iron 
Age n=49) 
 
 
Figure 23: Graph showing the ubiquity of different hearth bases arranged according to 
area (Shetland n=24; Orkney n=50; Outer Hebrides n=38) 
 
In the overall results (Figure 22), stone bases, either in the form of large flagstones or a 
base of smaller flags, show the highest representation, accounting for 58.93% of all hearth 
bases. When arranged by period, stone shows a slight decline over time, from 75% in the 
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Early Iron Age to 53.06% in the Late Iron Age. Clay was also frequently used for hearth 
bases, being most common in the Late Iron Age (20.41%) but also having its highest 
regional representation in the Outer Hebrides, where it dominates. Here, 42.11% of 
hearths had clay bases, compared to 36.84% with stone bases. The use of clay appears to 
be a Western Isles tradition, with few Northern Isles hearths being built in this way. In the 
Western Isles, the ubiquity of clay bases is highest in the Late Iron Age with a score of 
66.67%. Whether this is connected to the decorated hearth base from Phase 9 at Loch na 
Beirgh and represents a tradition that was originally more widespread remains to be seen. 
 
Shapes 
A range of hearth shapes are represented in the sample (Figures 24 and 25). The most 
prevalent overall are rectangular/sub-rectangular hearths, accounting for 42.86% of 
features.  The trend is most pronounced in the Late Iron Age (53.06%) and in Orkney 
(50%). During the Late Iron Age in the Outer Hebrides rectangular hearths have account 
for 60% of hearths, which increases to 93.33% with the addition of trapezoidal designs. 
Many Early Iron Age hearths are a variation of circular, oval and horseshoe-shaped (50%) 
and a quarter were irregularly shaped. Circular, oval, horseshoe and irregular kerbs were 
also quite common in the Middle Iron Age (41.17%). This reduces to less than 25% in the 
Late Iron Age. In general, therefore, there appears to be a move from circular and more 
amorphous shapes in the Early and Middle Iron Ages to more angular forms in the Late 
Iron Age. 
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Figure 24: Graph showing the ubiquity of different hearth shapes arranged by period and 
showing overall results (Early Iron Age n=12; Middle Iron Age n=51; Late Iron Age n=49) 
 
 
Figure 25: Graph showing the ubiquity of different hearth shapes arranged by area 
Shetland n=24; Orkney n=50; Outer Hebrides n=38) 
 
2.3.5: Structure and hearth size: 
The calculation of hearth : Structure ratios included all structures for which appropriate 
information was available. The data presented in Figure 26 is based only on those 
structures identified as ‘domestic’, using the same criteria outlined above in relation to the 
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ubiquity calculations. The schematic diagrams below are designed to illustrate the effect of 
the values on relative hearth size, based on an arbitrary structure area. 
 
 
Figure 26: Overall results of hearth size relative to structure size (expressed as a 
percentage) arranged by period (Early Iron Age n=11; Middle Iron Age n=46; Late Iron Age 
n=41) 
 
These results show that the floor area occupied by the hearth is smallest in the Early Iron 
Age structures (2.77%). This is followed by a slight increase in the Middle Iron Age (3.04%) 
and a larger increase in the Late Iron Age to 4.73%. Based on an arbitrary 50m2 floor area 
this equates to a range of 1.39m2 in the Early Iron Age to 2.37m2 in the Late Iron Age. 
 
To further break the data down the results are also presented by region in Figures 27 - 29. 
In these figures it can be seen that Shetland (Figure 27)shows the biggest range, from 2% 
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in the Early Iron Age to 8.02% in the Late Iron Age. In Orkney (Figure 28) the pattern is 
different to the overall results with the Middle Iron Age having proportionately larger 
hearths (4.28%) compared to the Early Iron Age (3.47%). In addition the ratios for the 
Middle Iron Age are very close to those from the Late Iron Age (4.44%). In the Outer 
Hebrides (Figure 29) the pattern is similar, showing the largest values from the Late Iron 
Age (4.73%). However, unlike Shetland and Orkney, the smallest values are from the 
Middle Iron Age 2.56%, around 0.8% lower than the Early Iron Age values from this region. 
 
 
Figure 27: Hearth size relative to structure size (expressed as a percentage) arranged by 
period from Shetland (Early Iron Age n=3; Middle Iron Age n=7; Late Iron Age n=9) 
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Figure 28: Hearth size relative to structure size (expressed as a percentage) arranged by 
period from Orkney (Early Iron Age n=5; Middle Iron Age n=22; Late Iron Age n=20) 
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Figure 29: Hearth size relative to structure size (expressed as a percentage) arranged by 
period from the Outer Hebrides (Early Iron Age n=3; Middle Iron Age n=17; Late Iron Age 
n=12) 
 
The patterns can be summarised as follows: 
 In Shetland the Early and Middle Iron Age hearths cover a comparable proportion 
of the internal floor areas of structures. In the Late Iron Age there is a dramatic 
increase in the area occupied by the hearth. Using the arbitrary 50m2 floor area as 
above, the hearths from this period would average 4m2. 
 In Orkney, the relative size of hearths shows less variation but with a general 
increase over time. The biggest difference is between the Early and Middle Iron 
Age (0.81%), followed by a 0.16% increase into the Late Iron Age. 
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 In the Outer Hebrides the results fluctuate with a decrease from the Early to 
Middle Iron Age followed by a more substantial increase in the Late Iron Age. 
Hearth size: 
As already noted, there is variation in the types of structures that predominate in different 
areas. There are also differences in the excavated record, with irregular buildings from 
broch settlements making a heavy contribution to the Orkney dataset, due to the 
nucleated villages at sites such as Gurness (Hedges 1987b) and Howe (Ballin Smith 1994). 
The above results indicate that there is variation in the hearth : structure ratios over time, 
which is expressed differently in each area. To examine what causes the trend to appear in 
this way, it is necessary to consider both hearth and structure size independently. 
 
 
Figure 30: Mean hearth area by period from all regions (Early Iron Age n=11; Middle Iron 
Age n=46; Late Iron Age n=41) 
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The results in Figure 30 show that hearth size is similar in each period.  Middle Iron Age 
hearths are the largest at 1.21m2 but this is only 0.31m2 larger than the smallest hearths in 
the Early Iron Age. For a circular hearth this equates to a difference of 17cm in diameter. 
 
The results are also plotted by region in Figures 31 - 33 to assess any regional trends. In 
Shetland (Figure 31) the Late Iron Age hearths are the largest at 1.55m2, almost 1m2 
greater than those from the Early Iron Age. These results show a gradual increase through 
the three periods but do not reflect the significant leap between the Middle and Late Iron 
Age shown above. 
 
 
Figure 31: Average hearth areas from Shetland arranged by period (Early Iron Age n=3; 
Middle Iron Age n=7; Late Iron Age n=9) 
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Figure 32: Average hearth areas from Orkney arranged by period (Early Iron Age n=5; 
Middle Iron Age n=22; Late Iron Age n=20) 
 
In Orkney (Figure 32) the results show an inverted pattern to the results of the hearth : 
structure comparison presented above. There is a gradual decline in hearth size from 
1.37m2 in the Early Iron Age to 1.05m2 in the Late Iron Age. As noted above, this is not a 
particularly substantial increase in hearth dimensions, equating to an average decrease of 
16cm in diameter (based on a circular hearth). 
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Figure 33: Average hearth areas from the Outer Hebrides arranged by period (Early Iron 
Age n=3; Middle Iron Age n=17; Late Iron Age n=12) (Early Iron Age n=3; Middle Iron Age 
n=17; Late Iron Age n=12) 
 
In the Outer Hebrides (Figure 33) the pattern is again almost inverted compared to the 
hearth : structure comparison, with a peak in hearth area in the Middle Iron Age (1.3m2). 
The Early Iron Age hearths are the smallest at 0.63m2, less than half the area of the Middle 
Iron Age features. The diameter of Late Iron Age hearths is on average 15cm larger than 
those from the Early Iron Age. 
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Structure size: 
The above results in the previous section show that hearth size has only a limited effect on 
the hearth : structure comparisons. Therefore, a consideration of overall structure size is 
clearly necessary to understand the contribution of this variable to the results. 
 
 
Figure 34: Average internal areas of all structures in the sample (Early Iron Age n=20; 
Middle Iron Age n=90; Late Iron Age n=53) 
 
When considering building size (Figure 34), a calculation of mean area for all published 
structures shows an interesting pattern. There is a peak for Middle Iron Age buildings at 
43.4m2, 4.9m2 larger than Early Iron Age structures and 21.2m2 larger than those from the 
Late Iron Age. The difference between Early and Middle Iron Age structures is only small, 
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representing less than half a metre in internal diameter. Late Iron Age buildings are on 
average 1.68m smaller in diameter (based on a circular ground plan). 
 
If one recalculates the average structure areas for only those structures classified as 
‘domestic’ (as outlined above) (Figure 35), the general pattern changes little. The only 
significant change is that the average structure area for the Middle Iron Age increases by 
3.8m2 to 47.2m2.  The average structure area for the LIA also increases by 1.1m2 to 23.3m2, 
although this is still only around half the average area of Middle Iron Age dwellings. 
 
 
Figure 35: Average internal areas of ‘domestic’ structures (Early Iron Age n=16; Middle Iron 
Age n=67; Late Iron Age n=48) 
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If the calculations are repeated again to include only those structures that were complete 
enough to be used for calculations of hearth ratios (Figure 36), the pattern of the results is 
still the same. However, there is a reduction in the mean internal area of Early Iron Age 
and Middle Iron Age structures from the overall calculations (Figure 34) and an increase of 
1m2 in the Late Iron Age. From this selection of data, the overall average internal area of 
the structures is just under 32m2. The decrease in the area of Middle Iron Age buildings 
could reflect the elimination of a number of primary broch and complex Atlantic 
roundhouse interiors. 
 
 
Figure 36: Average internal areas of ‘domestic’ structures used for hearth ratio calculations 
(Early Iron Age n=11; Middle Iron Age n=46; Late Iron Age n=41) 
 
D
ia
m
e
te
r 
(m
)
5.33
7.12
6.41
0
EIA MIA LIA
Period
23.2m239.8m232.3m2
86 
 
 
If these ‘domestic’ only calculations are repeated by area (Figures 37 - 39) there are some 
distinct regional patterns that can be observed. In Shetland (Figure 37) there is a peak in 
internal area during the Middle Iron Age at 51.2m2, the largest of any of the island groups. 
The Early Iron Age buildings are also quite large at 32.3m2, while there is a significant 
decrease in the Late Iron Age to 23.2m2. This is less than half the area of the Middle Iron 
Age structures. 
 
 
Figure 37: Average internal areas of ‘domestic’ structures from Shetland used in hearth : 
STR ratio calculations (Early Iron Age n=3; Middle Iron Age n=7; Late Iron Age n=9) 
 
In Orkney (Figure 38) there is a different pattern, with Early Iron Age structures having the 
largest average internal areas (39.5m2). In contrast, Middle Iron Age structures have a 
much lower average internal area compared to other regions (27.5m2), although this is still 
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slightly larger than Late Iron Age structures which have an average internal area of 23.6m2. 
In this area the overall average structure area is also the lowest of the three regions at 
27.1m2. 
 
 
Figure 38: Average internal areas of ‘domestic’ structures from Orkney used in hearth : STR 
ratio calculations (Early Iron Age n=5; Middle Iron Age n=22; Late Iron Age n=20) 
 
Finally, in the Outer Hebrides (Figure 39) the pattern for the Middle and Late Iron Age is 
similar to that for all areas combined, although, as in Shetland, the average internal area of 
Middle Iron Age structures is higher than the combined results (50.9m2). The Late Iron Age 
results are also slightly higher at 25.4m2. Meanwhile, the smallest areas are given by the 
three Early Iron Age structures, with an average of 18.7m2. This is lower than the overall 
results and makes Early Iron Age structures the smallest of the three periods in the Outer 
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Hebrides, unlike other regions. This small Early Iron Age structure size is paralleled by the 
hearth sizes shown above. Overall, the Outer Hebrides have the largest average structure 
area at 38.3m2. 
 
 
Figure 39: Average internal areas of ‘domestic’ structures from the Outer Hebrides used in 
hearth : STR ratio calculations (Early Iron Age n=3; Middle Iron Age n=17; Late Iron Age 
n=12) 
 
2.3.6: Summary of structure and hearth size calculations: 
Based on the above calculations, it is apparent that much of the pattern in relative hearth 
size compared to structure area is a symptom of the changing internal areas of the 
dwellings concerned. This is not exclusively the case however, and there are also changes 
in hearth size. For example, during the Late Iron Age in Shetland, a decrease in floor area is 
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coupled with an increase in hearth size to produce a particularly large increase in the 
proportion of the internal area occupied by the fireplace. However, in many cases, 
increases in hearth size are masked by proportionately larger changes in internal areas. 
 
In both Shetland and the Outer Hebrides, Middle Iron Age buildings are significantly larger 
than those of the preceding and following periods. In Orkney, the effect of the broch 
village sites at Howe and Gurness serve to significantly reduce the average floor areas of 
Middle Iron Age dwellings. This is likely to have influenced the results, which show a larger 
proportion of the floor area covered by hearths in Orkney at this time. This is quite 
different from the pattern shown in the other two island groups. 
 
2.3.7: Stone-lined tanks/sinks: 
Overall, the average floor area occupied by these features is 0.51m2. It can be seen from 
Figure 40, which is a histogram showing the number of tanks represented in ascending size 
classes of 0.25m2, that the majority of features cluster in three groups below 0.75m2, 
accounting for some 87.2% of all tank features. Two thirds of tanks were less than 0.5m2. 
Tanks appear to be largest in the Middle Iron Age (0.59m2) and in structures from the 
Outer Hebrides (0.67m2). They are smallest in the Early Iron Age (0.31m2) and in Shetland 
(0.35m2). Middle Iron Age tanks occupy, on average, nearly half the area of the hearth 
setting. In the Early and Late Iron Age this value is around 35%. In relation to structure 
size, tanks are proportionately larger in the Late Iron Age, a symptom of the trends in 
structure size highlighted above. 
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Period Mean Tank Area Mean Distance From Hearth 
EIA 0.31 1.75 
MIA 0.59 2.33 
LIA 0.4 1.96 
Overall 0.51 2.17 
Table 9: Mean tank areas and distances from hearths according to period 
 
Area Mean Tank Area Mean Distance From Hearth 
Shetland 0.35 2.82 
Orkney 0.45 1.97 
Outer Hebrides 0.67 2.38 
Overall 0.51 2.17 
Table 10: Mean tank areas and distances from hearths according to area 
 
 
Figure 40: Graph showing tank sizes from all periods and areas 
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Figure 41: Graph showing distances of tanks from hearths from all periods and areas 
 
The distance of tanks from hearths (measured from the centre of each), clusters between 
one and three metres (Figure 41), with an average 2.17m. When considered as means by 
period and area, none vary more than 0.42m (Early Iron Age) from this overall value. When 
considered by period, the smallest distance is seen in the Early Iron Age (1.75m) and the 
greatest in the Middle Iron Age (2.33m), while Shetland shows the greatest distance 
(2.82m) between tank and hearth, and Orkney the smallest (1.97m) when the results are 
considered by area. Some of these values are influenced by a small number of tanks, such 
as Structure 14 at Old Scatness and one of the tanks at Garry Iochdrach in North Uist, 
which are located some distance from the central hearth. 
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Figure 42: Graph plotting tanks size against distance from hearth 
 
Figure 42 shows that, although there is variation in both the size of tanks and the distances 
at which they are situated from the hearths, there is no discernable correlation between 
the two. Tracing potential differences of use in this way would not appear to be possible. 
 
It would have been of interest to look at the issue of clay luting/sealing of these features. 
However, there are too few within the excavated sample and it is difficult to trace the 
presence of this characteristic reliably. It is not often stated, for example, whether the 
tanks are sealed. This could be because a number are not lined, or that this feature was 
not recognised or considered significant by the excavator. This might be a problem most 
likely to occur in older excavation reports. Reporting of fills is equally variable and difficult 
to quantify. Some features containing ash may have had a role in food preservation or 
cooking (Chapter 4). 
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2.4: Hearths in Iron Age houses: 
To begin the synthesis of the results presented in Section 2.3, a brief consideration of the 
relationship between hearths and domestic structures will be made. A discussion of the 
results from the ubiquity calculations and the metrical analyses will then be presented 
according to the three major time periods covered. 
 
It is apparent from the ubiquity results that hearths are the most common feature type. 
This is likely to reflect their ease of recognition and the fact that they are one of the most 
expected forms of internal furnishing. This makes them most likely to be recognised during 
even very early excavations, as well as being the most universally useful of the features 
considered. 
 
As discussed above, a number of buildings are likely to have played a ‘non-domestic’ role 
for which a hearth was not necessary and deliberately omitted. In this investigation, the 
deliberate omission of a hearth from a structure’s design has been taken to rule out a role 
as a dwelling. The decision to select ‘domestic’ structures on this basis will clearly have 
heavily influenced the calculations. However, it is felt that the decision is justified for a 
number of reasons.  In the climates that prevail in the Northern and Western Isles, it is 
unlikely that a dwelling would function effectively without a fire. In addition, it would be 
near impossible without a hearth to keep the household fed effectively. There is the 
possibility of seasonal structures with outdoor cooking hearths, as potentially identified by 
Pope (2003: 253) in other parts of northern Britain. However, no real evidence for this 
exists in the present study area, although excavations rarely extend far beyond the walls of 
the structures examined. 
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Furthermore, most of the structures in the sample are either quite well planned, 
substantial constructions, such as wheelhouses, or occur as part of a larger settlement. 
Based on such evidence, the effort taken in construction or the continued focus of 
settlement suggests that the majority of settlement sites were intended for long-term 
occupation, most likely year-round. In turn, there is no clear evidence of isolated seasonal 
structures that may have served as shielings. The more ephemeral nature of this type of 
building is likely to give low archaeological visibility. 
 
Chapter 4 examines two ancillary buildings associated with an aisled roundhouse at Old 
Scatness. Although these are both provisioned with hearths, it is hoped that some of the 
findings will be of relevance in gaining a clearer understanding of the distribution of 
activities between structures during this period. 
 
2.4.1: Hearths, houses and social organisation: 
In consideration of dwellings, the main focus of this chapter, there are a number of trends 
worthy of further discussion. One can see from the results presented above that there are 
differences in the relative proportions of hearths compared to the structures in which they 
were situated. In general hearths were at their largest, in relative terms, during the Late 
Iron Age and smallest in the Middle Iron Age. This is not, however, a uniform trend across 
the region and is subject to the influence of different factors between areas and periods. 
Interestingly, there is a degree of uniformity in hearth size between periods and much of 
the variation is the result of differences in structure area, although not in all instances. 
 
95 
 
 
For this part of the discussion, the three periods (Early, Middle and Late Iron Age) will be 
considered in turn, also drawing on other trends related to geographic factors and 
architectural typologies. 
 
2.4.2: Early Iron Age: 
The overall results for hearth : structure area calculations show that Early Iron Age hearths 
occupied a relatively small proportion of the overall internal areas of the structures 
concerned. This trend is heavily influenced by a relatively large average structure area 
rather than a small average hearth size. The large structure area is a product of the 
roundhouses present in Orkney from this period at sites such as Bu (Hedges 1987a), Calf of 
Eday (Calder 1939), Quanterness (Renfrew 1979) and Tofts Ness (Dockrill 2007). Less 
complete examples such as those excavated at Howe (Ballin Smith 1994), Pierowall Quarry 
(Sharples 1984: 119-122) and St Boniface (Lowe 1998: 43), in Orkney are also likely to be 
part of the same tradition. The limited evidence provided by Clickhimin (Hamilton 1968: 
34-44) in Shetland suggests that a similar style of architecture also existed here. However, 
there is also the possibility of a continuation of other building types, such as the Late 
Bronze Age cellular buildings at Sumburgh Airport (Downes & Lamb 2000) and the 
potentially Early Iron Age house at Mavis Grind (Cracknell & Smith 1983). As will be 
discussed further below, however, there is the potential that the Mavis Grind building was 
occupied later than the artefactual assemblage suggests (Owen & Lowe 1999: 272). Other 
than in the Hebrides, the floor areas of some of the Early Iron Age cellular buildings from 
Shetland are actually quite large, overlapping with the range of Middle Iron Age houses. 
Just because they do not appear so monumental as later structures does not mean that 
they were insubstantial dwellings. 
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A sample of four buildings is unfortunately very small for a group of islands the size of 
Orkney during a period of 400 years. Nevertheless, the results obtained indicate that there 
is variability in the hearths present. The hearths at Eday and Quanterness are small in 
relation to the internal areas of the structures, as is the earliest hearth at Tofts Ness, 
although this could have been disturbed by later activity (Dockrill 2007: 55). In contrast, 
the hearth at Bu and the phase 6.3/6.4 hearths at Tofts Ness are considerably larger. At 
Tofts Ness the later hearth is relatively simple, although a large backstone opposite the 
entrance would have helped emphasise the feature, which took up a large amount of the 
space defined by the inner ends of the radial divisions. In phase 6.3, it is likely that a 
horseshoe-shaped kerb surrounded the rest of the hearth which, with the double 
orthostat back stone, would have been very reminiscent of the hearth at Bu (Figure 43). 
The hearth furniture at Bu shows an exceptional amount of care taken in hearth design 
and the hearth, with its associated service area, plays a dominant role in the centre of the 
building. The addition of a tank or sunken box in the hearth setting at Bu (Hedges 1987a: 
17-18) further sets it aside from the Tofts Ness example. The two most logical 
interpretations of this feature are that it either represented a cooking tank or an ash box, 
perhaps for temporary ash disposal similar to the ‘lazy-hole’ used to contain ashes prior to 
removal to the midden during more recent times in Caithness (Fenton 1978: 196). The lack 
of ashes in the fill of the tank suggests a role in cooking. Other than this example, tanks set 
in close association with hearths are not seen in the rest of the sample from the Early Iron 
Age, which might suggest that the activities associated with the feature at Bu were not 
universal. 
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Figure 43: The interiors of two Early Iron Age structures from Orkney (Bu left (Hedges 
1987a: 14) and Tofts Ness Phase 6.3/6.4 right (Dockrill 2007: 63)) showing the similarity in 
the relative size, orientation and design of the hearths. The slots for the robbed-out kerb 
of the Tofts Ness hearth have been emphasised 
 
The large hearth to floor area ratios from both Bu and phase 6.3/6.4 at Tofts Ness are 
broadly comparable despite the great difference in the internal floor areas of the two 
buildings. Although a sample of two is problematic, the form and relative size suggest 
some consistency in hearth design in this part of the Iron Age. Unfortunately, assessing 
more precise chronological relationships is not possible since radiocarbon dates are 
ambiguous during this time (e.g. Ambers in Dockrill 2007: 145; Ralston & Ashmore 2007: 
231). 
 
The Early Iron Age can be seen to mark a cultural change that goes beyond the adoption of 
iron over bronze. Two recent papers have highlighted the decline of systems of exchange 
and the social value attached to bronze in other parts of Britain, with other resources such 
as agricultural produce, labour and salt instead being used as a means of elite competition 
(Sharples 2007; Needham 2007). Sharples (2007: 181-182) envisages this change in 
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exchange networks and the means of social differentiation in Atlantic Scotland as 
contributing to the trend for display through domestic architecture, epitomised by the 
brochs of the Middle Iron Age. The scale of Early Iron Age roundhouses compared to 
earlier cellular structures in the Northern Isles is a considerable break in architectural 
traditions. This can be taken as a considerable outward display of the conspicuous use of 
labour and resources (Armit 2003: 44-46). Furthermore, within studies of the later broch-
building societies, control of resources and production have featured prominently (e.g. 
Dockrill 2002; Armit 2005). 
 
Consideration of the internal arrangements of structures allows for the examination of 
status projection through display within the inner confines of the dwelling, rather than 
merely through their outward appearance. This is important since, whilst outward display 
is a bold statement to other members of the community, the true negotiations of power 
and status between people must be enacted in direct contact between the individuals 
concerned; simply advertising one’s wealth does not make social status inevitable. Based 
on the archaeological evidence available, primarily from Orkney, the main theatre in which 
these negotiations could have taken place was within the large internal areas of these 
structures. 
 
In many respects in this situation size matters. A larger structure can accommodate a 
larger number of people. In turn a larger number of people can be seated around a bigger 
hearth. A larger hearth provides a greater area for cooking activities to be undertaken, 
either enabling a wider range of dishes to be crafted or larger quantities to be provided for 
guests. If the tank set in the kerb at Bu was indeed for cooking, one can envisage meat 
being boiled while other foods were cooked over the fire. Among the Akha of Thailand, it 
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is possible to equate larger kitchens and hearths with those households that most 
regularly engage in feasting activities (Clarke 2001). It is probable that, in the absence of 
temporary cooking and food preparation areas, a similar connection could have existed in 
Early Iron Age Orkney. 
 
Evidence for feasting is more pronounced in later periods and shall be returned to later. 
Such activities are important in social replication and their recognition through a number 
of means can add significantly to cultural interpretations of the Iron Ages of Atlantic 
Scotland and beyond. Feasting could have gone hand-in-hand with some of the great feats 
of labour mobilisation, such as those represented by the hillforts of southern Britain and 
also the monumental architectural achievements in the Atlantic zone, through activities 
such as the ‘collective work events’ (CWEs) described by Dietler & Herbich (2001). The use 
of the term “labour as potlatch” by Sharples (2007: 179), although not making the same 
exact point, also emphasises the similar motives behind grand construction events and 
competitive feasting practices and helps show how they could be interrelated. In social 
gatherings designed to cement or advance individual or group status, scale is of great 
importance. The more people with whom obligations can be created the greater the 
social, political or economic advancement that can be gained.   
 
In connection with such concerns, the greater ordering of the internal space would also 
seem significant. This would enable social hierarchies to be easily represented and 
demonstrated during interactions with the wider community.  In a number of senses there 
is some degree of uniformity in the organisation of houses at this time. During the Early 
Iron Age in northern Britain there appears to be a concentration of entrances towards the 
SE (Pope 2007: 214). Of the Early Iron Age buildings in Orkney where the entrance is 
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discernable most face more or less SE (Bu (ESE), Tofts Ness Structure 5 (SE), Howe 
roundhouse (SE) and Quanterness (SE)) with the exception of the roundhouse at the Calf 
of Eday, where the entrance faces NNW. At Bu, Tofts Ness and Quanterness, the hearths 
share the same axis and are seemingly focussed on the entranceway. 
 
Although there is a temptation to equate this correlation with models associating an 
easterly and south-easterly orientation with a cosmological focus on the mid-winter 
sunrise (e.g. Oswald 1997), the choice of hearth orientation in these instances may be 
much more mundane. The focus on the doorway is very practical when considered in 
connection with the hearth backs at Tofts Ness and Bu, where the main function is to 
minimise the effects of draughts from the door. The upshot of this however is the 
provision of a focal point for the hearth in line with the entrance, where the most 
prestigious seating position could have been centred. Such a consideration is also borne 
out in discussions of later structures by Parker Pearson & Sharples (1999: 16-21), who 
consider that the structured deposits in this position at Sollas may be a representation of 
such a feature, or perhaps relate to the entrance and its orientation. 
 
Having such a focus to the hearth may not have had a significant impact on the way in 
which it was used for daily tasks. Although there is no specific archaeological data to guide 
an interpretation, one must consider the role the hearth played in the household. Central 
hearths will have most likely been multi-functional, being the main source of heat in the 
building and thus the focus for all activities involving fire that took place within the 
household. On the flip side to its functional role, the fireplace is an important social focus 
for the household where people come together and interact with one another. It may be 
that the role of the hearth and the way in which it was perceived changed according to the 
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activities that were being undertaken. For example when people came together to eat, the 
form of the hearth and hierarchies in seating positions would be a significant concern. 
However, when such activities were not being undertaken, there is no reason to believe 
that such a rigid structure would persist. For example, the preparation and processing of 
food would often be an activity undertaken while many members of the household were 
engaged in activities elsewhere, such as agricultural or other food and resource 
procurement activities. The hearth therefore, would not be a static entity; it is likely that 
its meaning changed with the people present and the activities being undertaken. 
 
Structure size is variable in Orkney during the Early Iron Age, with the smallest known 
building being Structure 5 at Tofts Ness. It is likely that this is the result of economic 
factors rather than other cultural considerations. Work at Tofts Ness, including 
palaeoeconomic research, has demonstrated that the settlement is likely to have been 
relatively poor and existing on the edge of marginality (Dockrill 2007: 385-393). Although 
the two are not necessarily directly related, this could be an important issue when 
considering the causes for structure size variation. It will, however, be seen below that this 
connection is not present in the Late Iron Age, where smaller buildings exist in settlements 
that do not show the same degree of marginality. If one considers the domestic space to 
have been an important location for social gatherings and potentially feast events, this 
could also be considered a social and political disadvantage to the inhabitants of Tofts 
Ness compared to those at other sites such as Bu. This illustrates well the link between 
economic and social/political status. 
 
102 
 
 
Stone-lined tanks: 
During the Early Iron Age, tanks are present in a third of the structures considered, 
although this is a trend exclusive to Orkney. Apart from the example from Bu, none are in 
close proximity to a hearth. This leads to the possibility that the majority of tanks would 
not have been suitable for cooking or other activities using hot stones, as was likely to 
have been the case for similar features in Bronze Age burnt mounds (e.g. Barfield & 
Hodder 1987). Alternative suggestions generally revolve around use for storage. For 
example, Neolithic watertight tanks from Skara Brae have been interpreted as storage for 
live fishing bait within the water-tight boxes (Clarke & Sharples 1985: 65-66) or even live 
lobsters (Harding 2009: 112). Storage of grain or cured meats would not appear viable due 
to the relatively small volumes of the tanks and the difficulty of keeping stored products 
dry and free from pests. 
 
Water-tight tanks located at such distance from the hearth could be used for processes 
requiring low temperature water, this could include soaking foodstuffs. Another possibility 
is the steeping stage of brewing, whereby the grain must be soaked for several days with 
frequent changes of water to trigger germination for the beginning of the malting process 
(Dineley 2004: 2). There are also historically recorded dishes in Scotland that involve the 
soaking of grains prior to consumption, such as the dish sowans which comprised of 
oatmeal soured in water for 2-3 days prior to the liquids being boiled to produce a pudding 
eaten with milk (Plant 1952: 97-98).  It must be noted however, that all these processes 
can be carried out in other vessels, including larger ceramic jars, and need not involve the 
use of a designated stone trough.  In addition, the separation of the water and grain/meal 
would seem easier in free-standing vessels, which would also be better suited to keeping 
debris out of the foods being prepared. The simple storage of water for daily tasks in the 
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household is also a possibility (Clarke & Sharples 1985: 65), although the use of buckets or 
similar vessels used to collect and transport water to the dwelling would seem more likely. 
In later periods flax retting could be possible, although carrying out such a process in the 
dwelling would not seem at all practical (Chapter 3). The key problem is that, partly 
through lack of detailed study, together with the fact that few remains are often 
recovered from excavated tank features, there is little archaeological evidence for their 
use. 
 
Some tank features from Middle Iron Age structures have been found to contain ash which 
in a number of cases could have been used as part of a preserving process for meat and 
dairy products (MacGregor 1974: 67-68). Ash is noted in similar features at Crosskirk 
broch, Caithness (Fairhurst 1984: 59-60; Dickson & Dickson 1984: 155) and Garry 
Iochdrach, North Uist (Beveridge & Callander 1932: 35). It is not clear whether all of these 
examples could have been used in this way and there is a fuller discussion of the use of ash 
in food preservation in Chapter 4. 
 
Structures with specialised hearth settings: 
The Early Iron Age structures in the Outer Hebrides are very different to those in Orkney 
and much of Shetland. This is especially the case for Ceann nan Clachan in Lewis (Armit & 
Braby 2002) and Cladh Hallan in South Uist (Marshall et al. 1999). These ‘double 
roundhouse’ structures are quite unique to this part of the region at this time. Their status 
within the settlement history of the area is, however, less than clear. In previous centuries 
at Cladh Hallan during the Late Bronze Age, circular structures were being built and 
occupied over successive generations (Parker Pearson et al. 2004: 59-82) but there does 
not appear to be any evidence for the continuity of this building form into the Early Iron 
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Age. The only building likely to have been a true ‘dwelling’ is that at Eilean Olabhat (Armit 
et al. 2008), which enclosed a small internal space (16m2). The hearth in this building has a 
stone base and a horseshoe-shaped kerb (Armit et al. 2008), indicating greater 
formalisation than in the other two examples. Whether this is typical of Early Iron Age 
dwellings in the Western Isles is not entirely clear at present. Further excavated examples 
may help to clarify the development of architectural traditions in the Outer Hebrides at 
this time. It is possible that the two double roundhouses at Cladh Hallan and Ceann nan 
Clachan (Figure 44) represent a more specialised form of building, although, as stated 
above, there is the possibility that they also housed domestic activities. 
 
 
Figure 44: Ceann nan Clachan (left) and Cladh Hallan (right) double roundhouses (After 
Armit & Braby 2002: 255) 
 
The atypical nature of the double roundhouses at Ceann nan Clachan and Cladh Hallan is 
emphasised by the kilns or ‘niches’ that are present in both but are not mirrored 
elsewhere in the region at this time. To date, published evidence does not provide great 
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insight into the way in which these may have functioned. The main interpretations have 
been that they provided dry heat for the use of the central cell as a sweat bath (Armit & 
Braby 2002) or the production of smoke for the curing of food products such as fish 
(Parker Pearson et al. 2004). 
 
The hearths from these two structures are the only two Early Iron Age hearths in the 
sample that do not appear to have had kerb stones. The absence of a kerb is not a feature 
exhibited in many other buildings in the Outer Hebrides, although in a number of instances 
the presence/absence of a hearth is indeterminate from the published material. The lack 
of overlying occupation deposits and later disturbance at these two sites also suggests that 
the absence of a kerb is not the result of later disturbance. 
 
The lack of a kerb, in conjunction with the circular shape of both hearths might actually be 
quite telling in that it appears to eliminate the possibility for any kind of distinction of one 
seating position over another. How one interprets this further depends on the structural 
interpretation that is followed. If, for example, one agrees with the favoured 
interpretation by Armit and Braby (2002: 253-254) that the structure at Ceann nan Clachan 
was a sweat lodge, it might be possible to see the form of the hearth as quite deliberate. 
By removing any form of focal point no seating position around the hearth can be 
considered of higher status than another. In this way, the seating around the hearth can 
be seen as a social leveller, excluding aspects of social, economic or political status from 
the activities that took place within the building. It must however be noted that the 
hearths are located in the larger eastern cells of both structures which show greater 
evidence of more ‘domestic’ activity. If the above hypothesis is adopted, the hearth would 
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not relate directly to the sweat-bath activities, which would be concentrated in the cells 
adjoining the fire box, rather to activities taking place prior to or after bathing.  
 
Conversely however, if one considers these buildings to have functioned as smokeries for 
meats and other food products, the second interpretation put forward by Armit and Braby 
(2002: 253-254), as well as Parker Pearson (Parker Pearson et al. 2004: 85-87), 
understanding of the hearths is very different. It may simply have been that no kerb was 
necessary for these activities and a circular form was the most efficient shape to contain 
the fire and allow access on all sides. As already stated, it is unfortunate that there is 
insufficient evidence to clearly define the function of these structures were built. 
Circularity is not a common feature of hearths in the region, with only two other examples 
from the secondary occupation of the Alt Chrisal T17 roundhouse, Barra, and Structure 22 
at Old Scatness, Shetland, included in the sample. 
 
Structures without hearths: 
Although not a key element of this discussion, it is interesting that there appear to be a 
higher proportion of buildings from the Early Iron Age deliberately constructed without a 
hearth, or modified and re-used without a hearth at a secondary phase, such as at 
Sumburgh Airport Phase 8 (Downes & Lamb 2000) and Eilean Olabhat Phase 1b (Armit et 
al. 2008). This is of interest because the Early Iron Age is rarely considered to show this 
degree of specialised division of space between buildings. This could partly result from the 
small number of buildings currently available for study. As noted above, it is difficult to tell 
what role many of these buildings played, but a storage function is a possibility. There 
does seem to be a trend that many of the ancillary buildings from the Middle Iron Age 
contained hearths. Good examples can be seen in Structures 8, 15, 22 and 23 in the Phase 
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5 settlement at Old Scatness (Dockrill et al. Forthcoming). This might suggest that at this 
time the role of ancillary buildings was becoming increasingly specialised, perhaps 
representing the relocation of some activities away from the main dwelling (see also 
Chapter 4). It must also be noted that some of the more minor buildings, such as the small 
sheds and cells excavated at Howe, among other sites, were not included in the sample, a 
situation which could also have affected the results. 
 
2.4.3: Middle Iron Age: 
The Middle Iron Age marks a convergence of architectural styles across the region with the 
construction of brochs/complex Atlantic roundhouses. It must be noted that despite the 
ubiquity of these buildings across northern Scotland, primary broch interiors are severely 
under-represented in the sample for this investigation. The reasons for this have already 
been addressed but it cannot be avoided that this leaves a significant gap in the record, 
which is especially problematic considering that brochs figure so prominently in the 
archaeological literature. 
 
Within the study area, one of the best records of early broch occupation can be seen at 
Gurness. Here a central hearth preceded the division of the broch interior into two 
apartments but little excavation took place beyond the overlying floors and any further 
evidence of the nature of earlier occupation is absent (Hedges 1987b). It is therefore not 
possible to establish whether this was the first hearth constructed in the broch. The 
dimensions of the hearth indicate a similar relative hearth size to Middle Iron Age aisled 
roundhouses/wheelhouses in Shetland and the Outer Hebrides (2.42%).  Looking further 
afield, the rectangular hearth at Dun Mor Vaul, Tiree (MacKie 1974: 44-45) covered 4.19% 
of the floor area, but this is unlikely to have been the primary hearth setting since it 
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overlies earlier occupation material. It is interesting that there appears to be no hearth 
associated with the primary occupation of this site (MacKie 1974: 42-44). 
 
The survey by Fojut (1982) of 27 Shetland brochs showed that the majority (81.48%) had 
internal areas between 44.18m2 (7.5m diameter) and 86.43m2 (10.49m diameter). In 
Orkney, Hedges (1987c: 5-6) found that the broch interiors in his study ranged from 
41.85m2 to 187.41m2, with the majority displaying similar internal diameters to the 
Shetland examples. This indicates that there was a concern for relatively large internal 
spaces as well as imposing external display in both areas, a feature which may also be 
extrapolated to other parts of the region. However, for all that we know about brochs we 
still know very little about their primary internal arrangements. It is possible to suggest 
that there was the capacity for the accommodation of large numbers of people but the 
lack of excavated primary occupation levels (Gilmour 2005: 82-83) means that the way in 
which space was organised and the effect this would have had on the way people used 
and interacted within this space remains enigmatic. 
 
This is a very significant gap in our understanding of these buildings and of cultural 
traditions at this time prior to increased nucleated settlement and wheelhouse 
construction. In some instances it may never be possible to view the primary internal 
arrangement of these buildings. It has been hypothesised by Hope (cited by Armit 2003: 
73-75), based on evidence similar to that from Dun Mor Vaul, that occupation actually 
took place on a suspended wooden floor at first floor level, which would thus leave no 
evidence of occupation at ground level. Whether this would have been the case for all 
such buildings is impossible to say at present. In other cases, the disturbance of earlier 
floors by later re-modelling is another distinct possibility (e.g. Ballin Smith 1994: 45). 
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The peak in structure size over hearth size in the data presented above is associated with 
the architectural tradition of aisled roundhouse/wheelhouse construction which 
characterises the later part of the Middle Iron Age in the Western Isles and, to a certain 
degree, Shetland from around the first century BC (Armit 2003: 135-137; Dockrill et al. 
2005). In Orkney on the other hand, the development of broch settlements following the 
decline in broch construction, led to a decrease in the internal areas of the majority of 
structures. It is at this point that the differences between the different regions in the study 
area become most apparent, at least in architectural terms. 
 
The Orcadian perspective: 
It is interesting that in a number of broch settlements in Orkney during the Middle Iron 
Age, there is far less uniformity in structure form. This is reflected in the placement and 
orientation of hearths within dwellings, as well as the irregular shape of these buildings. 
The best illustration of this is Howe, where the modern and comprehensive excavation has 
provided a wealth of structural and stratigraphic information. In these structures, not all 
hearths occupy a central position and they vary in shape and orientation (Ballin Smith 
1994). 
 
However, a number of the structures in the settlement show a great deal of uniformity in 
terms of a ‘tool-kit’ of features for domestic life. These are in the form of a hearth, an 
‘oven’ and a stone-lined tank. The full suite of features is present in five of the Early Phase 
7 structures, a characteristic not seen anywhere else in the region, except perhaps in the 
settlement at Gurness. Unfortunately the excavated material is much less reliable at this 
site. Based on the excavated sample of this type of broch settlement, which occur only in 
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Orkney and Caithness (Armit 2003: 106-107), it is difficult to tell if this is a universal trend 
within this part of the region or whether Howe is anomalous. 
 
This evidence suggests that each household operated as an entirely self-sufficient unit, 
able to perform the majority of tasks, including some that were quite specialised. This 
appears contrary to the pattern at Old Scatness where a number of structures appear to 
be interconnected, apparently sharing certain areas and perhaps resources. In addition, 
the only Middle Iron Age ‘oven’ at Old Scatness is to be found in Structure 8, perhaps 
representing a relocation of an earlier feature from Structure 12. One interpretation is that 
this served the entire community, although access was most likely controlled by the 
inhabitants of Structure 12, through which was the only route to the building. It would 
seem that in the broch settlements of Orkney there is a dichotomy between the closely 
situated dwellings of the nucleated settlement and the apparently highly self-sufficient 
nature of these households. The desire for more self-contained households may have 
developed as a reaction to the close-quarter living imposed by the nucleated settlements 
that were built and occupied in the later broch period.   
 
The small size of buildings in Orcadian broch villages, especially those at Howe, could 
suggest that household size was much smaller than those that inhabited the larger 
roundhouse structures elsewhere. In Shetland, however, the occupation of large 
roundhouses persisted in settlements such as Jarlshof and Old Scatness, similar to the 
wheelhouses in the Western Isles. If one considers larger roundhouses to be associated 
with a more communal way of living, with larger household groups inhabiting individual 
dwellings, the evidence from Orkney broch settlements gives a very different impression. 
Within many roundhouse studies, structures with larger internal areas are often 
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considered to have housed extended family groups, spanning a number of generations 
(e.g. Harding 2009: 283-285; Hingley et al. 1997: 450). In broch village structures with 
internal areas averaging just under 20m2, around 30m2 smaller than the average size of 
the Western Isles wheelhouses within the sample, one wonders whether larger family 
groups could have been housed comfortably. Based on calculations by Naroll (1962), who 
considered that each person would require 10m2, only 2 people could be housed in a 
building of 20m2. This number seems a little low but even using the figure of 5.3m2 
developed by Casselberry (1974) for New World multi-family dwellings, a figure of four 
individuals (rounded to the closest whole number) is achieved. Using the same calculation 
for average Western Isles wheelhouse interiors a figure of 10 individuals is reached. 
Whether population can be truly compared between different areas or periods using a 
simple constant such as this is debatable and there are many variables that must be 
considered which are beyond the scope of this study (e.g. Chamberlain 2006: 126-127; 
Casselberry 1974). However, the degree of difference in structure size seen here would 
suggest that the arrangement of domestic life was quite different between Orkney and the 
other two regions at this time. The division of some broch interiors in Orkney, which 
appears to have occurred at around the same time (Hedges 1987c) may also be a symptom 
of the same cultural trends. 
 
Within the style of settlement seen in Orkney there is little potential for larger-scale 
gatherings, which might suggest that the ability to accommodate and entertain larger 
groups was no longer of significance. In addition, most elements of monumentality in 
domestic architecture had been dispensed with by this time, suggesting that the outward 
display of a single household was no longer of importance either. In many respects the 
pattern of structure size and the hearth : structure ratios calculated for the early Phase 7 
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buildings at Howe are similar to those from across the region for the Later Iron Age. 
Although difficult to trace at other broch settlements such as Gurness and Midhowe, the 
evidence from Howe suggests that the pattern of occupation remained similar in later 
periods, although with a less formalised set of internal fixtures than in the Middle Iron 
Age. 
 
If one extends Late Iron Age cultural interpretations of the greater importance of the 
individual backwards onto the Middle Iron Age Orcadian broch settlements some 
interesting trends can be seen. During this time there is a greater focus on Roman ‘exotic’ 
artefacts in Orkney and Caithness, along with Argyll and the Inner Hebrides, with an 
apparent lack of such material in Shetland and the Outer Hebrides (Hunter 2001: 298). 
Fraser Hunter (2001) interprets this in terms of the more peripheral nature of these areas 
where less access to such imports may have made them less viable as ways of displaying 
status. It would seem, however, that this goes hand-in-hand with the architectural 
evidence. The increased evidence for items associated with personal display, including an 
emphasis on La Tene brooches (Hunter 2001), might suggest that they were being used as 
a means of display in the absence of other ways of demonstrating social status to others. 
 
The problem is that it is not really possible to determine whether the way cultural 
attitudes, domestic life and settlement developed caused the uptake of these materials or 
the types of materials available for personal display made other types of display 
redundant. The circular argument that this would create means that it shall be avoided for 
now. Such objects are not absent from Shetland, with items such as fragments of a Roman 
gladiator cup being recovered from deposits at Old Scatness (Brown & Bond 2001). This 
would suggest that display of individual status through material goods was not absent 
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from this area in the later part of the Middle Iron Age but the evidence would suggest that 
it was not so pronounced. Evidence from Jarlshof and Old Scatness show that nucleated 
settlements in this area were composed of much larger circular structures, which may 
reflect a degree of continuity in domestic practices, as well as cultural attitudes, from 
earlier periods, which were not upheld in Orkney. 
 
A potential explanation, although difficult to substantiate is that this relates to the 
proximity of Orkney to the Pictish heartlands of northern Scotland. It is possible that the 
cultural changes that led to a greater concern with personal display over more communal 
lifestyles began earlier in these areas, with a greater degree of conservatism further north 
and in the west. 
 
Middle Iron Age Feasting – large-scale food preparation and consumption: 
During the Middle Iron Age in Shetland and the Western Isles there seems to be evidence 
for a much more inclusive society. The generally larger floor areas, as already stated, 
would enable larger groups to come together within the domestic space. This leads us to 
return to the issue of feasting. Although there is little synthesised data from across the 
region, the evidence of ritualised and large-scale food preparation and consumption are to 
be found in many different parts of the archaeological record in Atlantic Scotland in the 
Middle Iron Age. Posidonius (Kidd 1999: 135) notes that during feasts, the Celts of 
continental Europe sat in a circle, although in the case described they sat with the 
“mightiest in the middle” rather than around a hearth. If a similar seating pattern was 
employed in the Iron Age structures of Atlantic Scotland, larger structures would enable 
larger numbers of people to sit together in this way. 
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In the Western Isles there are Middle Iron Age examples of faunal remains incorporated 
into hearth settings. The total number of examples from this period is three (15%), one 
from A’Cheardach Bheag Wheelhouse 1, South Uist (Fairhurst 1971), which is composed of 
an arc of red deer mandibles, another from the wheelhouse at A’Cheardach Mhor formed 
of cattle teeth (Young & Richardson 1960) and a third from Dun Bharabhat, Lewis (Harding 
& Dixon 2000), which is also composed of animal teeth. What is uncertain is the extent to 
which favourable preservation conditions at these sites has encouraged the survival of 
these remains and whether examples from elsewhere have been destroyed. The 
spectacular hearth from Bornais Mound 1 (Sharples 1999), which dates to the Late Iron 
Age suggests that elements of this trend continue into this period. 
 
There are a number of potential explanations for these very prominent deposits around 
the focal point of the house. It may be possible to see them as totemic representations 
(Mulville et al. 2003: 28-30). A further consideration is the circumstances under which 
such elements are acquired; through the death and, most likely, subsequent butchery and 
consumption of the animals. If these animals were killed and eaten fresh rather than a 
large proportion being preserved, the amount of meat would be far more than a single 
household could consume before it spoiled (e.g. Halstead 2007: 27; McCormick 2000). In 
many societies the slaughter of large animals is often centred on a feast, with the sharing 
of the large volumes of meat between a number of people (e.g. Hayden 2001: 49; Halstead 
2007; Harris 1985: 19-46; McCormick 2000). Posidonius (Kidd 1999: 134) stresses the large 
volumes of meat consumed by the Celts, which may relate primarily to feast events. 
 
Such totemism is seen in extant cultures, such as the Akha, where the mandibles or horns 
of water buffalo slaughtered for feasts are retained by the host as a display of their 
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economic wealth and ability to extend generous hospitality to their guests (Clarke 2001: 
158-162).  Using this analogy, it is possible to suggest the display of feast animals as a 
potential explanation for these arrangements of bones around hearths. Within an 
archaeological setting, cattle skulls from the Viking longhouse at Hofstaðir, Iceland were 
interpreted as having been displayed on the outside of the building based on weathering 
patterns (Lucas & McGovern 2007). Ritualised decapitation of these animals also appears 
to have played a role in these events (Lucas & McGovern 2007). 
 
Deer may have held an ambiguous position in the landscape, perhaps as managed wild 
populations (Mulville & Thoms 2005: 240-243). It is possible that hunting and consumption 
of deer represented an important cultural event and the use of red deer in this way 
appears to be particularly pronounced in the Western Isles at this time, although not at all 
sites (Mulville & Thoms 2005: 242-243). Interestingly, deer are the only animal to routinely 
appear in Iron Age iconography in the Western Isles, particularly on ceramics (e.g. Armit 
2006: 239), which further emphasises their likely cultural significance. 
 
The faunal remains from Dun Vulan provide some interesting results which add to this 
discussion. At this site, larger proportions of pig remains than would generally be expected 
were recovered (Mulville 1999). This species could be potentially damaging to the 
vulnerable machair soils and its presence is suggested as being strongly linked to feasting 
(Mulville 1999: 273-274), a role to which it is well suited (Albarella & Serjeantson 2000). As 
Mulville points out, pigs have high status and a connection with feasting during the Iron 
Age (see also Green 1992a: 170-171) and in Roman Britain (e.g. King 1991: 16-17). It would 
seem that occupants of Dun Vulan were able to pool resources from the local area for such 
events, with the dominance of forequarters suggesting the import of joints of meat rather 
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than whole animals (Mulville 1999: 274). The butchery patterns and element 
representation suggest that the deposits of prime beef age cattle, together with lesser 
quantities of sheep and pig remains, are the residues of large-scale feast events at the site 
(Cussans & Bond Forthcoming). In Phases 5 and 6 the signature for such activities is less 
prominent but it is possible that this reflects a change in depositional practices. 
 
A further well known example of structured faunal deposits are those from the numerous 
pits beneath the house floor at Sollas, North Uist (Campbell 1991; 2000). These deposits 
are of a potentially religious nature and the nature of the deposition has been discussed in 
detail by Campbell (2000). However many of the deposits are not complete inhumations 
and it seems likely that the meat of many of the animals was consumed, followed by the 
deposition of the remaining pieces of the carcasses (Campbell 2000). It is suggested by 
Campbell (1991: 146-147) that Sollas may have served a special, even religious role in the 
local community, which is plausible based on these deposits. What is of interest here is 
that it seems likely that certain feasting activities were focussed on this building, most 
likely bringing numerous people together from the surrounding area. Interestingly, Sollas 
has the largest internal area of any Hebridean wheelhouse at around 93m2, more 
comparable with many brochs/Atlantic roundhouses and the large aisled roundhouses at 
Jarlshof and Old Scatness in Shetland. Although not proof, this does emphasise the 
possible correlation between structure size and the ability to host larger feast events, at 
least in this part of the study area. 
 
The hearth at Sollas is also quite large (3.46m2) and covers an above average 3.7% of the 
internal area of the building, comparable to the Early Iron Age example at Bu than other 
contemporary buildings. As mentioned above, a large hearth is not practical for day-to-day 
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use but comes into its own on occasions where, for example, large amounts of food need 
to be prepared. The shape of the hearth implies a focal point farthest from and opposite 
the entrance, which could indicate the most important seating position (i.e. for the head of 
the household), although this is not as clearly defined as in the Bu example. 
 
The specialised nature of the Sollas deposits may be of a more religious nature over feasts 
with other intentions, but it is important to consider that the two may not be mutually 
exclusive in Iron Age communities (e.g. Armit 2003: 92-94; Hill 1995b: 124-125). The 
remains of feasts which might have had a stronger religious underpinning can also be seen 
at Mine Howe in Orkney (Card & Downes 2003; Harrison 2005: 9-10) and High Pasture 
Cave on the Isle of Skye (Birch et al. 2005; Drew 2006). Although earlier in date, the meat 
of sheep, pigs, deer and cattle used in Late Bronze Age foundation deposits at Cladh Hallan 
is also likely to have been eaten, with the bones used as the offering (Mulville 2008: 240). 
 
In Iron Age Britain and Europe, high status artefacts associated with consumption, more 
specifically of alcoholic beverages, have been interpreted as being associated with 
competitive display through feast events (Dietler 1996: 107-116; Ralph 2006: 107-109; 
Ingemark 2003). The ability to provide quantities of expensive, intoxicating beverages in 
fine vessels is one element of conspicuous consumption often important in feast events 
(e.g. Clarke 2001: 151; Dietler 1996: 90; Farb & Armelagos 1980: 176; Junker 2001: 176; 
Nelson 2005: 3). 
 
A number of imported artefacts found on Scottish Iron Age sites are of a similar nature, 
including table-ware and amphorae (Hunter 2001; Armit 2003: 116-117; Harding 2004: 
192-195), which may be associated with feasting and alcohol consumption (Ingemark 
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2003).  It may also be possible to view the fragments of Roman gladiator cup from Old 
Scatness (Brown & Bond 2001: 24) in a similar light. In Orkney, as already noted, there is a 
greater proportion of items of personal display (Hunter 2001), which might suggest some 
differences in the means of display. 
 
Alcohol, which could have been produced from surpluses of barley, is often seen to play an 
important role in feast events (e.g. Dietler 1996; Farb & Armelagos 1980: 176-190; Jones 
2007: 219-222; Nelson 2005: 3; Smith 2008; Wilson & Rathje 2001: 414-415; Ingemark 
2003). Unfortunately to date, there is little direct evidence of malting or brewing during 
this period. Dineley (2004: 41-61) has proposed that Structure 2 at Barnhouse was 
associated with ‘wet grain processing’. She proposes a similar practice taking place in Hut 
5 at Skara Brae and that Hut 8 could have been used for malting. Dineley (2004; Dineley & 
Dineley 2000) has also suggested that malting, if not brewing, was an important part of 
cereal use from the very earliest periods of cultivation and domestication. Iron Age 
brewing has been suggested on the continent (Stika 1996). The potential for such activities 
therefore exists but remains speculative. An archaeobotanical consideration of this issue is 
presented in Chapter 3. 
 
Feasting and its potential prevalence at this time have considerable implications for the 
way in which we view Iron Age societies in Atlantic Scotland. In southern Britain, feasting 
has been implied as having a significant redistributive role, functioning also as a means of 
elite display, prior to the development of Romanised economic systems (van der Veen & 
Jones 2007). The role of feasting as a way of manipulating surplus production and 
transforming food into social and political power by means of such displays, has also been 
considered of great importance in the later feudal systems of the Western Isles (Dodgshon 
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1995: 106-107) and is likely to also be important in similar events elsewhere (e.g. Perodie 
2001: 189-195). 
 
In general, the British Iron Age is often viewed under the organising principles of 
chiefdoms (e.g. Hill 1995a; cf. Cunliffe 2005: 69), perhaps most neatly summarised as 
‘complex stateless societies’ (Earle 1991: 1). A number of issues, such as the potential of 
kin groupings and the detailed political organisation of society at this time are far beyond 
the scope of this discussion. One aspect of social hierarchy of interest here is the common 
underpinning of power in the ability of an elite individual to protect the economic security 
of the community through the management and redistribution of surpluses (e.g. Earle 
1997: 67-104). Within such a system, a chief is able to manipulate surpluses to accumulate 
wealth and cement their position but is also often responsible for the redistribution of 
these surpluses, especially in times of shortage. This is best understood in terms of 
clientage, as discussed by Dockrill (2002) and Nieke (1990), which involves the centralised 
accumulation of surpluses (Figure 45). The use of feasts is a common aspect of such 
societies as a way of reinforcing or gaining status through the redistribution of food and 
other items among the wider community, as well as making a potential profit from debts 
and obligations initiated by the event (e.g. Perodie 2001; Hayden 1996; 2001). In northern 
Britain and Scotland during the Romano-British period, Ingemark (2003: 255-259) 
proposes the use of feasts in this way to create social obligations and debts. 
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Figure 45: Dockrill’s ‘Broch Central Storage Model’ for the North Atlantic Middle Iron Age 
period (Dockrill & Batt 2004: 136) 
 
Post holes around hearths are another type of feature which are more prevalent in the 
Middle Iron Age, occurring in around nearly 15% of examples. The highest ubiquity of 
these was in Orkney based on evidence from Midhowe and Gurness. Following a 
traditional interpretation, one of the potential roles of such features is to hold posts that 
could in turn support a spit for roasting meat (e.g. MacKie 1974: 87). There is also the 
possibility that cauldrons could be suspended over the fire by such arrangements. The use 
of bronze cauldrons appears to have been quite a well established means of cooking, 
probably for large quantities of meat, in many parts of Late Bronze Age Europe (Needham 
& Bowman 2005). Continued use of cauldrons in the Iron Age is seen for example, in the 
iron cauldron hook recovered from Danebury (Cunliffe & Poole 1991b: 346). 
 
No cauldron remains have been recovered from Orkney, Shetland or the Outer Hebrides. 
However, remains of cauldrons and chains have been found on Skye, in Stirlingshire 
(Anderson 1887) and in Berwickshire (Wilson 1854). This suggests the possibility that the 
same technology and raw materials existed further north and west, together with the 
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practices associated with them. It may be, for instance, that rather than being deliberately 
deposited in bogs or mires, cauldrons and their associated metal artefacts may have been 
recycled due to the value of their raw materials, which appears to have been common 
practice in much of Iron Age Britain (Cool 2006: 49). It is therefore important not to totally 
rule out the possibility that such vessels existed and were used in the Northern Isles, 
northern Scotland and the Outer Hebrides in the Iron Age. Whether they were widespread 
or restricted to only the wealthiest of settlements is open to debate. In the absence of 
such vessels, some of the stone tanks could have performed a similar role, a prime 
candidate perhaps being the tank at Bu. Equally, recoverable archaeological remains of 
such practices need not be expected. For example, in the eighteenth century in Scotland, a 
hide was sometimes used as an impromptu vessel for boiling joints of meat (Plant 1952: 
77). 
 
Some of the four post arrangements such as that at Dun Mor Vaul, Tiree (MacKie 1974: 44-
45), could have operated in a different way, perhaps acting to support a platform or racks 
that could be used to dry grain or suspend fish, or other meat, over the fire for smoking 
and curing. Equally, in a broch such as Dun Mor Vaul, the support of a larger, more 
elaborate spit for larger scale roasting could also be envisaged. 
 
In general, it does not seem entirely unreasonable to equate these features with spit 
roasting meat for large-scale consumption. Cooking meat in this way is a relatively 
wasteful method, with considerable amounts of fat being burnt away, a feature common 
to feasts and conspicuous consumption. In addition, roasting meat over an open fire is 
only suitable for large joints which would be too large for daily consumption on a 
household level. Elaborate spits and fire dogs form part of the Bronze Age feasting 
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complex identified by Needham & Bowman (2005) and a pair of fire dogs formed part of 
the deposit of feasting paraphernalia associated with an Iron Age burial at Baldock, 
Hertfordshire (Stead & Rigby 1986: 51-61). 
 
Large quantities of roasted pig were a significant feature of feast remains at Neolithic 
Durrington Walls (Albarella & Serjeantson 2000). A number of the sheep bones from Sollas 
appear to show signs of having been roasted (Campbell 2000) although there is no 
evidence of post holes to support a spit in this building (Campbell 1991). This suggests that 
there need not be post holes to support such a feature. In addition, the fire dogs from 
Baldock were free-standing iron frames (Stead & Rigby 1986: 58). Evidence from red deer 
bones from Howe suggests that young deer were roasted over a fire, although this does 
not appear to be mirrored for other taxa (Smith 1994: 149), and Old Scatness, the broch 
period (Phase 4) is characterised by a number of specialised deposits of faunal remains 
(Cussans & Bond Forthcoming).  
 
Post holes are also present around hearths at Gurness and Midhowe. This may suggest 
that large-scale consumption was taking place, even in the bisected broch interiors. These 
would still represent quite monumental spaces in terms of their architectural appearance 
but at 34-41m2 the amount of available space was much lower than in most unaltered 
broch interiors (Hedges 1987c: 152-153; Fojut 1981: 223; Sharples 1998: 38). It would 
seem likely that a smaller cross section of the community could be included in gatherings 
in these buildings than in, for example, the Sollas wheelhouse or the large roundhouses at 
Old Scatness 
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The architectural design of Orcadian broch settlements and the apparent inequality 
between the broch and the surrounding dwellings, at least in terms of scale and 
monumentality, is highly suggestive of a more rigid social structure (e.g. Armit 2003: 95-
118). The key implication of this is that occupants of the brochs held an elevated status in 
the local community, with influence perhaps spreading even further afield (Armit 2003: 
117-118). In terms of social gatherings, the stricter social structure may have negated the 
need or inhibited the ability of those occupying the small structures in broch villages to 
host larger feasts or displays of status. This is perhaps one issue that could help explain 
architectural developments in Orkney and Caithness. 
 
If one looks only at internal area, then wheelhouses/aisled roundhouses in Shetland and 
the Outer Hebrides are comparable to many brochs/complex Atlantic roundhouses 
(Hedges 1987c: 152-153; Fojut 1981: 223; Sharples 1998: 38). Structure 21 at Old Scatness 
rivals the largest internal diameters quoted by Hedges (1987c: 152-153) for Orcadian 
brochs. Ian Armit (Armit 2006: 252-253) has highlighted the likelihood that wheelhouses 
represent a significant investment in resources and required a significant amount of skill 
and labour to construct. In such terms, this may not distance them so far from brochs as 
has previously been hypothesised.  In Shetland, the likelihood of the provision of an upper 
story in many examples (Dockrill et al. Forthcoming; Hamilton 1956: 48) further reduces 
the number of significant differences between brochs and aisled roundhouses. However, 
the corbelling of the cells at all sufficiently well preserved Hebridean wheelhouses 
indicates that such examples could not have incorporated an upper story (Armit 1992: 66-
72; 2006: 204). This further highlights the regional differences in the construction and 
certain aspects of the use of houses between the different island groups in this study. 
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The visual impact and complexity of brochs however, together with the fact that they act 
as long-term foci of settlement, set them apart from the later wheelhouses and 
roundhouses. Taking account of the differences in settlement patterns, Armit (Armit 2005) 
and Dockrill (Dockrill 2002) have both put forward comparable models of how Middle Iron 
Age communities may have functioned, with a broch household dominating an area, either 
through economic control or genealogical dominance over the surrounding population 
occupying roundhouses/wheelhouses. In the Outer Hebrides the wheelhouse settlements 
appear to take the form of isolated farmsteads within the territory (Armit 2005: 133-134) 
whereas in Shetland, there is a trend towards nucleation (e.g. Dockrill et al. Forthcoming; 
Hamilton 1956), although this is primarily in South Mainland. It must be considered 
however, that the client population could be more dispersed in less fertile areas of 
Shetland, creating a similar situation to that theorised for the Outer Hebrides, although 
excavated evidence from these areas is much more limited. Although such models might 
at first suggest a significant political and economic divide within the communities in 
question, it is still important to remember that wheelhouses/aisled roundhouses were 
substantial dwellings built by successful farmers, using large amounts of raw materials and 
man-hours. 
 
This might be suggestive of a greater degree of political autonomy in both Shetland and 
the Western Isles, with the occupants of wheelhouses and aisled roundhouses apparently 
able to accumulate wealth of their own. In turn, this would put them in a position to 
mobilise these resources effectively within the prevailing social and political systems. It is 
perhaps this distinction which is most embodied by much of the Middle Iron Age data 
presented above. 
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In relation to later Highland clans, Dodgshon (1995: 100-101) suggests that in areas that 
are more productive, there is greater scope for the extraction of surpluses by social 
hierarchies and for the translation of food into other forms of consumption. The greater 
scope for resource extraction would aid the growth of social hierarchies. Orkney can be 
considered the most fertile and most productive of the three island groups considered 
here (Berry 2000; Johnston 1999; Boyd & Boyd 1996). This is clear in the modern 
landscape but is also likely to have been true in prehistory. The architectural evidence 
implies much more rigid hierarchical structures and a concentration of wealth and power 
on the broch occupants (Armit 2003: 95-118). This may reflect more rigid control of 
resources and surpluses in a system that may have been more stable and less liable to 
failures and shortages. Perhaps the pattern seen in both Shetland and the Outer Hebrides 
is borne out of the greater degree of marginality, which may have inhibited the 
accumulation of wealth and power to the same extent. However, evidence from broch 
sites such as Old Scatness and Dun Vulan demonstrates that they had significant control of 
local resources and an ability to accumulate and redistribute surpluses among the local 
population. This is discussed in relation to Old Scatness in the following chapters. 
 
It is unreliable to be too broad in ones interpretations but this is unfortunately the nature 
of the data presented here. Armit (2002) for example, highlights differences in the 
concentrations of Atlantic roundhouses between the southern islands of the Outer 
Hebrides, suggesting varying patterns of land-holding and potential differences in social 
hierarchies between these closely situated areas. The implications of this for the degree of 
variation across broader geographical areas are highly significant but more focussed 
analyses must await further excavated evidence. 
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In line with such considerations, in Shetland there is the possibility of continued use of 
earlier building styles in the form of small oval and D-shaped structures. This is based on 
the interpretation of Middle Iron Age radiocarbon dates from two buildings at Kebister 
(Owen & Lowe 1999: 270-275) and late radiocarbon dates from Mavis Grind (Cracknell & 
Smith 1983), re-interpreted in light of the Kebister discoveries (Owen & Lowe 1999: 272). 
This may demonstrate that in Shetland, not all houses were large, with the ability to 
accommodate large groups of people. It is possible that these represent much poorer 
settlements that were unable to invest in grand architecture and not in a position to host 
feast events. This might suggest that client populations in more northerly parts of Shetland 
were poorer than those in the south, where there is a greater availability of good arable 
land. In turn, these groups may have had less social, political and economic influence than 
their counterparts at settlements like Old Scatness and Jarlshof. 
 
It is also possible that such structures were only occupied on a seasonal basis, perhaps 
associated with pastoral activities. This may explain the observation at Kebister that there 
was no broch within the immediate vicinity of the site (Owen & Lowe 1999: 286-289) but it 
is difficult to prove seasonal use based on the evidence available. The artefactual 
assemblages from these two buildings are considered to closely parallel Early Iron Age 
material, which could indicate that the radiocarbon dates are anomalous. However, it is 
interesting that now three ‘Early Iron Age’ structures have produced Middle Iron Age dates 
(two at Kebister and one at Mavis Grind), suggesting this may be a genuine pattern. 
 
Features associated with specialised food processing and preparation?: 
Although the ubiquity of ovens/kilns/furnaces in the Middle Iron Age is lower than in the 
preceding period, a number of such features occur across the study area. As already 
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stated, the examples from Orkney occur predominantly within buildings that appear to 
have been used as dwellings. Some examples from Shetland and the Outer Hebrides are 
found within subsidiary structures, such as Structure 8 at Old Scatness and the kiln-house 
at the Allasdale, Barra (Young 1953) or outside the main dwelling, such as at A’Cheardach 
Bheag, South Uist (Fairhurst 1971) and would not, therefore, have appeared in the 
calculations. A few also occur within the main dwellings, such as the ‘furnace’ at Bac Mhic 
Connain, North Uist (Beveridge & Callander 1932) and the ephemeral remains of a wall 
hearth in Structure 12 at Old Scatness. 
 
At Old Scatness there is also a corn-drying kiln associated with Structure 21 which dates to 
the end of the Middle Iron Age. Modern sampling and archaeobotanical analysis (Martin & 
Bond 2003), strongly support this interpretation. Archaeobotanical evidence was also used 
to identify a kiln used for drying barley in the Late Phase 7 levels of the broch interior at 
Howe (Dickson 1994: 127), although the remains of ceramics within the feature also 
suggests a role in firing pottery (Ballin Smith 1994). Whether some of the features 
identified in earlier excavations served similar roles cannot be determined with any great 
accuracy. As will be seen in the following chapter, the implications of this feature for 
gaining insights into the Middle Iron Age arable economy at Old Scatness is invaluable. 
 
The ovens identified in the early Phase 7 settlement around the broch at Howe (Ballin 
Smith 1994) do not appear to have had a primary role in crop processing. In such small 
dwellings, use for smoking fish or other meat would seem unlikely due to the effect that 
this would have on the conditions within the houses. Based on the evidence available, 
however, it is difficult to understand these examples in anything other than a food 
preparation role. 
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The ‘furnace’ identified by Fairhurst (Fairhurst 1971) at A’Cheardach Bheag, South Uist, 
contained little evidence of such a role in its fill, with little heat damage to the lining 
stones and a few fragments of vitrified clay, which probably entered the feature after it fell 
out of use. In addition, there is little similarity to the smelting furnace excavated at Mine 
Howe,Orkney, which is presumably of Iron Age date (Harrison 2005: 14). This feature 
(Figure 46) clearly shows the amount of slag that would be expected and the degree of 
damage to the stones forming the outer skin of the furnace. Morphologically the 
A’Cheardach Bheag ‘furnace’ is very similar to a potential malt-drying kiln identified at 
Eberdingen-Hochdorf, southwest Germany (Stika 1996). Unfortunately in the absence of 
malted grain, this must remain speculative. 
 
 
Figure 46: The iron smelting furnace from Mine Howe, Orkney (Harrison 2005: 14). Note 
the amount of slag within the feature and the heat fractured stones 
 
This brief discussion suggests varying functions for these kinds of features, as might be 
expected. In addition, it may be possible to view many as multi-functional, as with the 
example from the broch at Howe. However, any kind of generalised interpretation is likely 
to be inaccurate and, unfortunately, based on the evidence available the full range of 
activities remains elusive. What is apparent is the concern in the Middle Iron Age with the 
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construction of specialised hearths for particular functions, mostly of probably non-
industrial function. This may reflect the importance of assigning fixed locations to 
particular activities, separating them from those undertaken on or around an open hearth. 
More detailed analysis of remains from the numerous enclosed hearth features at Howe 
might be beneficial in gaining a better understanding of the potential range of activities 
undertaken. 
 
In Chapter 4 there is a detailed consideration of the Structure 8 oven at Old Scatness. It is 
hoped that this evidence will help aid our understanding of the role of similar features, as 
well as demonstrating the potential of carbonised plant remains in the interpretation of 
function. Its location in an ancillary building does however differ from a number of other 
examples, not least those from the Phase 7 settlement at Howe. 
 
2.4.4: Late Iron Age: 
In the results above there are a number of observable developments in the Late Iron Age. 
The clearest is the decline in the internal floor space of structures in both Shetland and the 
Western Isles, bringing them in line with buildings in Orkney, which has been noted in 
previous research (Dockrill 2003: 93; Sharples 2003: 159). The effect of this on the way in 
which domestic space was utilised must have been very significant. 
 
As previously discussed, the ability to play host to feast events of any scale within the 
household would have been limited by such developments. In addition, the ability for the 
later buildings to house large extended families would be significantly reduced, which 
suggests a further element of social change at this time (Dockrill 2003: 93). Settlements 
did not, however, become considerably poorer at this time (e.g. Bond 2003; Bond et al. 
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2004; Dockrill 2003: 93; Cerón-Carrasco et al. 2005: 231-232). For example, the arable and 
pastoral economies at Old Scatness remained successful (Bond & Summers 2010; Cussans 
& Bond 2010), as they did at Pool (Bond 2007a) and on the Bhaltos Peninsula of Lewis 
(Cerón-Carrasco et al. 2005). Therefore, one can consider this to represent a 
predominantly cultural change rather than a reaction to, for example, loss of fertility in the 
agricultural system. 
 
In Shetland, there seems to be a continuation of social hierarchies evident in the 
continued occupation of brochs, which remained a focus for settlement (Dockrill et al. 
2010; Hamilton 1956: 58-75). This pattern is also seen in the Western Isles, although as in 
earlier periods, there is no evidence of nucleated settlement (Armit 2005: 133-134). In 
Orkney, where previously there was the strongest evidence for well defined social 
hierarchies, the use of nucleated settlements around brochs appears to decline (e.g. Ballin 
Smith 2005: 126-127). 
 
In the artefactual record, the presence of prestige artefacts appears to increase, with an 
emphasis on items designed to be worn on the body, presumably as an indication of 
status. The correlation between a decline in monumentality and an increase in items of 
personal adornment was first noted by Armit (1990: 204-210). Armit (1990: 208-209) 
proposes that this represented a change in the means of display following the 
consolidation of more secure power bases and the establishment of the legitimacy of elite 
individuals. Sharples (2003) considers that such items may have been used to demonstrate 
affiliations and were also perhaps used in gift exchange and the cementation and 
representation of social hierarchies. Exchange in prestige objects and commodities could 
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well have replaced the various forms of conspicuous consumption seen in the Middle Iron 
Age. 
 
The development of the Pictish Kingdom, which grew to include much of northern 
Scotland, is an important cultural landmark at this time. The growth of much larger 
networks of power may have gradually taken over from the older, more localised systems. 
It may therefore have been that the necessity for feasting and other outward displays of 
control over the landscape and resources became redundant. Instead it may be that longer 
distance trade networks were more profitable at this time than local redistribution, 
resulting in more formalised systems of surplus extraction. It could even be that 
settlements and farmsteads in these areas paid tribute to larger power centres due to a 
greater degree of centralised control rather than extracting and redistributing surpluses on 
a local basis. 
 
Although displays of personal wealth through objects of personal ornamentation became 
more widespread (Sharples 2003), this by no means eliminates the potential of feasting. 
The Late Iron Age hearth from Bornais, South Uist (Sharples 1999), which contained 
metapodia from numerous cattle (Figure 47) could represent a display of feasting remains 
(Mulville et al. 2003: 30-32). A carved representation of a boar from the kerb of the 
Structure 5 hearth at Old Scatness (Figure 48) could also represent similar symbolism 
considering that pigs play an important role in many feast events (e.g. Albarella & 
Serjeantson 2000; Harris 1975: 39-48; Wiessner 2001; Mulville 1999; King 1991: 16).  
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Figure 47: Late Iron Age hearth from Bornais Mound 1 (Sharples 1999) 
 
 
Figure 48: Carved depiction of a boar on a kerbstone from the Late Iron Age Structure 5 at 
Old Scatness (Bond 2002: 182) 
 
Interestingly the hearth from Bornais Mound 1 represents an amalgamation of two styles. 
The setting is rectangular with cobble tools in the northern corners, a style which becomes 
prominent in many parts of the region in the Late Iron Age. The cattle metapodia almost 
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form an arc around the setting, which can be paralleled to the arcs at A’Cheardach Bheag 
(Fairhurst 1971), A’Cheardach Mhor (Young & Richardson 1960) and Dun Bharabhat 
(Harding & Dixon 2000). It is also similar to the hearths found in Structures 7 and 11 and 
Old Scatness (Dockrill et al. 2010) and Wheelhouse 1 at Jarlshof (Hamilton 1956: Fig. 22), 
which have square or rectangular settings incorporating cobbles, surrounded by a 
horseshoe-shaped stone kerb. 
 
The evidence suggests that aspects of display associated with large scale feasts were no 
longer concentrated on the household or that generally only small groups came together 
for communal consumption events. At present there is little archaeological evidence of 
centralised locations for such activities, although this by no means rules out the possibility. 
A more in depth consideration of such issues would help to further refine our 
understanding of society and its organisation at this time. 
 
During the Late Iron Age there is a decline in the representation of both tanks and 
ovens/kilns/furnaces. Unfortunately, since the ability to assign a function to most of these 
is limited, the true significance of this is difficult to assess. Possible explanations for this 
decline are that the specialised roles for which they were used were diverted to other 
areas of settlements as yet unrecognised; the types of activities for which they were used, 
specifically the oven group, were simply undertaken over an open hearth; or that the 
processes for which they were built were no longer undertaken, perhaps including certain 
food preparation methods. Most likely a combination of such factors was involved. 
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Hearth formalisation: 
A shift away from more specialised features and buildings seems to be replaced by a 
concentration on hearth architecture. This is suggested by the apparent uniformity of 
hearth design during the Late Iron Age across most of the study area. Open-ended 
rectangular and trapezoidal hearths become the dominant form in much of the region 
during this period. As noted above, this tradition also exists in Shetland but with the 
addition of a horsehoe-shaped kerb around the rectangular setting (Figure 49). Based on 
evidence from Loch na Beirgh (Harding & Gilmour 2000: 74-78), the trapezoidal hearths 
appear to be earlier than the rectangular forms, although the broader date ranges used in 
the present study do not add further to this discussion. 
 
 
Figure 49: Late Iron Age hearth settings from Shetland (from the left: Jarlshof wheelhouse 
1 (redrawn from Hamilton 1956); Old Scatness Structure 7; Old Scatness Structure 11 
(redrawn from Dockrill & Bond 2002) 
 
The use of cobble tools and unworked cobbles in defined positions in hearth kerbs 
becomes much more formalised in the Late Iron Age. The cobbles are used to mark the 
corners of the closed end of the kerb, which is generally in line with, but at the furthest 
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distance from the structure entrance. Whether this is simply a stylistic feature or whether 
it has greater significance is difficult to determine. If one follows the discussion by Parker 
Pearson & Sharples (1999: 22), it might be possible to suggest that these objects are 
emphasising a focus to the hearth, which could in turn signify a hierarchy of seating 
positions around it. This is far less pronounced in earlier periods and could either 
represent a greater concern with hierarchy in later periods or perhaps a change in the role 
of the hearth in the home. 
 
With the relative scale of the hearth increasing in relation to internal structure area, 
especially in the north, such features would be more prominent in dwellings. The figures 
presented above do not convey the full significance of this since they use the entire 
structure area. In many cases, the central court or the main chamber containing the hearth 
is much smaller, resulting in very little remaining floor space (Figure 50). In such houses 
the hearth dominates the main activity area and movement around it could, at times, have 
been quite restricted. Such prominence would have given the hearth a very pronounced 
role in the organisation of daily life within the home. Such prominence could also have 
emphasised its symbolic importance. 
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Figure 50: Comparative plans of three Late Iron Age cellular buildings: (1) Gurness 
shamrock building, Orkney; (2) Loch na Beirgh, Lewis (both from Harding 2009: 174); (3) 
Old Scatness Structure 7, Shetland (Dockrill & Bond 2002: 20) 
 
During the Late Iron Age there is also a trend towards the selection of clay for hearth 
bases, predominantly in the Western Isles.  A potential explanation for this is the ability for 
clay to be decorated. An excellent example of this is the Phase 9 hearth at Loch na Beirgh, 
Lewis, which was decorated with a linear pattern (Harding & Gilmour 2000: 42). This said, 
however, the hearth from Beirgh is the only published example and whether this was a 
more widespread phenomenon remains to be seen. It is possible that some examples have 
not been recognised, did not survive regular firing and sweeping during prehistory, or 
were damaged by post-depositional processes.  
 
As discussed previously, Anna Ritchie (2003) has highlighted the apparent importance of 
the hearth in a number of Late Iron Age buildings in the region, particularly in relation to 
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ritual activities. These examples see the hearth positioned so that one must step through 
the feature in order to enter the building, a phenomenon also noted in the figure-of-eight 
building (Structure 5) at Old Scatness (Dockrill et al. 2010). Based on Ritchie’s 
interpretation, these buildings are seen as having a specialised role rather than being used 
as dwellings. It is interesting that the stylistic features employed in the hearths of these 
buildings also appear in more overtly domestic buildings. 
 
Combining this evidence, it might be possible to suggest that hearth design at this time 
was influenced by more than just the functional considerations of use in day-to-day 
activities. These additional concerns may also help explain the dominance of hearths in the 
internal space of domestic buildings in Orkney and Shetland, frequently taking up a large 
proportion of the central area. Although many aspects of hearth design were mirrored in 
the Western Isles, the same concern with scale was less evident, with an overall decline in 
hearth size as well as floor space. What is unclear, however, is whether this has a direct 
relationship with processing and consumption of food, or if wider cultural or cosmological 
factors were more influential. The much reduced floor areas during this period at least 
suggest that display, if a primary consideration, was only intended for a small audience 
rather than a larger cross-section of the community. 
 
2.5: Conclusions: 
The results in this chapter have highlighted a number of interesting trends in the 
representation of certain furniture types within domestic structures, together with the 
size, arrangement and design of dwellings and the hearths they contain. It is felt that the 
above discussion has highlighted the relevance of these results in terms of the broader 
research context of life and society in Iron Age Atlantic Scotland. 
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Throughout much of the above discussion, the issue of feasting and conspicuous, 
communal consumption of food has been a common and overriding theme. This is perhaps 
due to the more conspicuous nature of such activities in the archaeological record as 
opposed to the far more blurred view we have of daily activities. However, it is felt that 
the value of such events in the negotiation of social, political and economic status would 
have had a profound effect on the way people lived and structured their lives, and the way 
they perceived themselves, their community and their role within it. 
 
It would seem that there was greater political autonomy within the Early and Middle Iron 
Age, particularly in Shetland and the Western Isles (see also Armit 2002). This is argued to 
be reflected in the large internal areas of many structures from the Early and Middle Iron 
Age, including brochs and Atlantic roundhouses across the region, and later the 
wheelhouses and aisled roundhouses of Shetland and the Outer Hebrides. As argued 
above, larger internal areas would enable gatherings incorporating a larger number of 
people. 
 
Relatively large hearth areas at this time can be seen in part, as a reflection of the 
provisions made in structure design for such events to take place within the house. It must 
however be noted that evidence of large and/or elaborate hearths alone is not a decisive 
indicator of large-scale cooking for feasts, as is clear in Late Iron Age hearth design. The 
inclusion of what are considered to be feasting trophies in three Hebridean hearths from 
the Middle Iron Age and the status attached to the numerous faunal deposits at Sollas 
suggests that a great deal of symbolism was attached to these activities, at least in the 
west. 
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In the Middle Iron Age there is far more provision of specialised features in houses and 
associated ancillary structures, many of which can potentially be linked to various stages 
of food processing and preparation. The role of these goes beyond feasts and perhaps 
reflects a greater desire to structure the use of space and define areas for particular 
activities, such as cereal processing and drying. The numerous outbuildings at Old Scatness 
may reflect a desire to separate as many activities as possible from the domestic space in 
order to keep house interiors free from the clutter of daily life. This may again relate to 
issues of feasting and the division of activities between buildings at Old Scatness is 
returned to in Chapter 4. 
 
With the development of wheelhouse settlements in Shetland and the Outer Hebrides 
broch occupiers appear to have maintained the highest status and an ability to control, 
exploit and accumulate the widest range of different resources (Dockrill 2002; Parker 
Pearson et al. 1996). The extent to which this was through an ability to produce and gather 
these resources themselves or whether they were obtained from the surrounding 
community remains to be fully understood. Such a consideration fits well with the broch-
client model developed by Dockrill (2002; Dockrill & Batt 2004) and the continued 
application of this framework will help assimilate new discoveries for the advancement of 
our understanding of social, cultural and economic interactions during the Early and 
Middle Iron Ages in Atlantic Scotland. 
 
By the Late Iron Age, with the development of the Pictish Kingdom and new political 
structures, the pattern of feasting on individual settlements appears to decline. Economies 
at the time were just as successful but no longer was it deemed necessary to invest in 
outward displays of status through architectural achievements and other forms of 
140 
 
 
conspicuous consumption. The pattern for smaller buildings would seem to reflect a 
decline in communal feasting that included a wide cross-section of the community. This 
may reflect a more rigid and secure power structure with less need to justify one’s position 
to others. Display of status is likely to have continued through the use of prestige objects 
and items of personal adornment but these can perhaps be seen as more of a statement 
than an attempt to persuade others of one’s worth. 
 
The above discussion is, due to the nature of the dataset, quite generalised and there are 
likely to be much finer-grained chronological and geographical variations. Although 
distinctions have been made between the different island groups, the work of Armit 
(2002) has shown that, even between three major islands of the Outer Hebrides 
archipelago (Barra, South Uist and North Uist), there appear to have been considerable 
differences in social stratification and the degree of autonomy enjoyed by populations, 
even over quite limited areas. 
 
It must also be noted that the above discussion represents only one aspect of a more 
complete understanding of Iron Age societies in Atlantic Scotland. Clearly a wide range of 
cultural, economic and environmental factors will have combined in various different ways 
in different periods and areas to produce the archaeological record available for 
investigation. Refinement of our understanding will in time be achieved through new 
discoveries and greater resolution in all of the datasets available. It is however hoped the 
discussion above has at least demonstrated the potential that a number of issues 
surrounding the preparation and consumption of food could have had a significant effect 
on the architectural record and the way people interacted within the domestic sphere. 
141 
 
 
Issues of food production, preparation, consumption and food sharing/redistribution will 
remain the focus of the chapters that follow. 
 
2.5.1: Suggestions for further work 
It is necessary to be appropriately cautious about the results presented above. The 
excavated record is heavily biased, with variation in excavation strategies and the 
reporting of architectural features making cross-comparison rather difficult, especially 
with some excavations dating back almost to the turn of the 20th Century. It can be seen 
therefore, that the data included here represent a minefield of complex taphonomic 
issues, many of which are irreconcilable. However, it is hoped that the cautious and broad-
brush approach applied here has helped highlight some trends which have some validity in 
interpreting the Iron Age cultures of Atlantic Scotland. 
 
The Iron Age archaeology of Atlantic Scotland is an ever expanding dataset, being 
continually augmented by new excavations and publications. It is therefore possible that a 
greater number of sites will help either validate the findings of this part of the 
investigation or present new information which contradicts them. This will obviously be a 
slow process but the accumulation of information in a database would allow the situation 
to be easily monitored. 
 
These analyses were geographically quite localised, designed to complement an 
investigation that is targeted on a relatively small but well defined area. It would be of 
great interest to expand the work to other parts of Scotland, northern England or even the 
entirety of the United Kingdom. This would allow a much broader view of any architectural 
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and perhaps cultural similarities, differences and developments through time and between 
different parts of the British Isles. 
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3: Food production: the backbone of life and society 
“There was three kings into the east, 
  Three kings both great and high, 
  And they hae sworn a solemn oath 
  John Barleycorn should die.” 
(John Barleycorn, traditional song as recorded by Robert Burns) 
 
3.1: Introduction: 
This chapter presents the results from the analysis of Iron Age plant macrofossils from the 
site of Old Scatness (Chapter 1). The work addresses the goals of Objective 2 outlined in 
Chapter 1.2 and considers the resource base exploited by the site’s population and the 
potential success of the arable economy. In particular, the importance of barley, which is 
considered to represent a very significant, bankable staple economic resource (Dockrill 
2002), forms a theme for the work. In addition, the research at Old Scatness has illustrated 
a much greater diversity in the use of cultivated and wild plants than previously 
encountered elsewhere. Many of these relate to diet or other activities taking place within 
the buildings.  
 
The chapter will first introduce previous archaeobotanical research within the Atlantic 
Scottish regions and the development of current economic understanding. The methods 
employed to compile the dataset will be explained, followed by an integrated presentation 
of the data and discussion of their significance, both for the site of Old Scatness and on a 
wider geographical and chronological basis. This will be summarised at the end of the 
chapter to clarify the outcomes of the work. 
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3.1.1: Previous archaeobotanical research in Iron Age Atlantic Scotland: 
The large assemblage of plant remains recovered from the Old Scatness excavations has a 
great deal to add to the ever growing body of knowledge regarding the exploitation of 
plants in Iron Age Atlantic Scotland. The material from Old Scatness represents the largest 
systematically recovered assemblage of archaeological plant remains from Shetland to be 
analysed in detail. The fact that it is from a site occupied over a great depth of time allows 
one to view the long-term trajectories and changing economic goals over time. Prior to 
excavations at Old Scatness, Middle Iron Age carbonised plant remains have been 
published from Scalloway broch (e.g. Holden & Boardman 1998) and the multi-period 
settlement at Kebister (Dickson 1999b). Scalloway has provided a detailed view of broch 
period and post-broch economy and agriculture. Kebister on the other hand is a frequently 
overlooked site for this period, perhaps due to the absence of a broch, and an 
unfortunately difficult to follow archaeobotanical report. Neither site has the same level of 
detail and highly resolved dating evidence as the material from Old Scatness, which has 
great potential for more detailed analysis of the carbonised plant macrofossils. 
 
It is essential to understand the economic basis and success of the settlement before one 
can attempt to further understand the way in which it functioned and how people 
interacted within it. This is a large segment of the thesis and is of significant value in 
advancing our understanding of Iron Age economies in the Northern Isles and in providing 
a basis for further levels of interpretation. 
 
From the Western Isles a relatively large number of datasets covering the Middle Iron Age 
exist from a number of recent excavations of wheelhouses and Atlantic roundhouses (e.g. 
Church & Cressey 2006; Church 2000; Smith 1999; Jones 2003). In Orkney and Shetland, 
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one is confronted with a problem. There are a large number of known and excavated sites 
but the majority were excavated before the routine collection and analysis of faunal and 
botanical remains was established in excavation methodologies (e.g. Hamilton 1956; 1968; 
Hedges 1987b; Callander & Grant 1934; Hedges 1987c). As such, the number of published 
assemblages of either faunal or botanical remains is small and has been relatively slow to 
accumulate. Further to this Middle Iron Age deposits are absent or only limited from a 
number of the more recent major excavations in Orkney, such as Pool (Bond 2007c), Tofts 
Ness (Bond 2007d) and Bu (Dickson 1987). The most detailed Middle Iron Age assemblages 
to be published from the Northern Isles to date are from Scalloway in Shetland (Holden & 
Boardman 1998) and Howe in Orkney (Dickson 1994). Nonetheless, work by Bond (Bond 
2007a; 1994) at Pool, Sanday, has highlighted a number of long-term trends from the 
Neolithic to Late Norse period, providing a framework against which the results from Old 
Scatness can be judged. In addition, work by Church (2002b) has provided a similar 
framework for the Western Isles, which bear a number of cultural and environmental 
similarities with the Northern Isles. 
 
Current understanding of the arable economy during the Middle Iron Age in Shetland 
indicates a cereal-based economy focussed on the cultivation of hulled six-row barley 
(Holden & Boardman 1998). As will be expanded upon later, evidence from Howe in 
Orkney suggests that at this settlement, naked barley was also cultivated. Barley is a cereal 
that was first cultivated in the Northern Isles from the Neolithic, at which time both naked 
and hulled varieties were grown (e.g. Milles 1986a; Bond 2007c; d; Milles 1986b; Hinton 
2005). 
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From the Late Iron Age onwards, there is an expansion of oat cultivation. This has been 
recognised by Bond (2003), predominantly based on evidence from Pool (Bond 2007c). 
This can also be seen at Old Scatness, where oats dominate the Late Norse assemblages 
(Bond & Summers 2010). Instances of oat in the Middle Iron Age have been recognised 
(Holden & Boardman 1998; Dickson 1994; 1987) but whether cultivation was practiced is 
still very much open to debate. Flax, which has a strong connection with Norse cultural 
traditions, is also considered to be a later introduction (Bond & Hunter 1987). In the 
Western Isles later periods also see the introduction of rye (Smith & Mulville 2004), which 
does not appear to have been grown in the Northern Isles. 
 
Barley as a bankable resource is seen by Dockrill (2002) as a key element in the 
development of the ’visible’ social elite represented by brochs and their inhabitants. 
Brochs operating as centralised locations for storage and redistribution of grain surpluses 
would facilitate the conversion of barley into other cultural or material gains. The concept 
of clientage, as outlined by Barrett (1982: 215) is considered to underlie this system of 
centralised control and storage of economic resources, developing from earlier storage of 
surpluses as an insurance against bad years (Dockrill 2002). 
 
3.1.2: Other aspects of the economy in Iron Age Atlantic Scotland: 
In addition to arable production, other organisms were important in the mixed resource 
base of Iron Age populations in Atlantic Scotland. A considerable amount of research has 
been carried out into other types of biological remains that shed light on animal husbandry 
and the exploitation of wild resources. Faunal remains from sites in the region have been 
well studied and a number of trends are apparent. In general, the range of domesticates 
include cattle, sheep/goat and pigs, along with other more minor contributions from 
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horse, dog and cat (e.g. O'Sullivan 1998b; Mulville 1999; Smith 1994; McCormick 2006; 
Cussans & Bond Forthcoming). The first three are likely to have been the main food 
bearing animals. 
 
In both the Northern and the Western Isles, dairying appears to have been part of the 
economy from the Neolithic, as indicated by high proportions of neonate cattle remains in 
archaeological deposits (Mulville et al. 2005). This is likely to have been part of a risk-
buffering system which gradually intensified over time that may be connected to some of 
the developments seen in the arable economy (Bond 2003). Recent work on faunal 
remains from Old Scatness confirms this practice during the Middle Iron Age at this site 
also (Cussans & Bond Forthcoming). Sheep too could have been used for both milk and 
wool in addition to meat (e.g. O'Sullivan 1998c; Smith 1994: 151; Bond 2007b: 220; 
Cussans & Bond Forthcoming). Pigs were generally only used for their meat but this 
product may have had connotations of status attached to it (Mulville 1999: 272; O'Sullivan 
1998b: 109) 
 
The sea also played an important role in subsistence activities. Although fishing later 
intensified, with an emphasis on large, deep water gadids (cod, ling, saithe and pollack) in 
Viking and Late Norse periods (Nicholson 2007; 2010; Barrett 1997: 269-275), fishing was 
also a part of the Middle Iron Age economy (Nicholson Forthcoming-b). At this time fishing 
appears to have been conducted from the shore as a supplement to agricultural 
production rather than an intensive activity (Bond et al. 2005). 
 
The high fat content of marine mammals could have made them an important wild 
resource and their bones were used in the manufacture of a number of items (Nicholson 
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2005). Seabird remains have also been recovered from numerous sites with Middle Iron 
Age deposits (Nicholson Forthcoming-a; O'Sullivan 1998a; Macartney 1984: 135-136; 
Bramwell 1994; Cartledge & Grimbly 1999; Hamilton-Dyer 2006). Although never 
representing a staple, such a seasonally common and potentially storable resource is likely 
to have been of value. A trend in the data on a regional basis showed a preference for the 
largest taxa (gannet and great auk) in the Early and Middle Iron Age, which would be 
consistent with targeted hunting for  food (Summers 2006). In addition to the birds 
themselves, eggs could also have been gathered. In the Western Isles, red deer seem to 
have been hunted and potentially managed and may have held a similarly ambiguous role 
in cultures further north (Mulville & Thoms 2005: 240-242). 
 
3.1.3: Current understanding of the prehistoric economy: 
Based on the above summary it can be seen that during the Iron Age, a mixed economy of 
cereals, the various primary and secondary products from domestic animals, and number 
of wild resources is likely to have predominated in the region. Such a system has its roots 
in the Neolithic and appears to have been gradually adapted through time until at least the 
Late Norse period (e.g. Bond 2007c). The current view of Middle Iron Age arable 
agriculture in the region is that of a heavily barley-based system with little input from 
other types of cultivated plants. The evidence from Old Scatness presented below is able 
to challenge this view and the intention is to demonstrate the diversity in cultivation 
practices employed and agricultural products available. This has implications for the way in 
which we view Iron Age societies in the region and the types of lives they led. 
 
There has long been a perception of the northern and western Scottish islands in 
prehistory as marginal compared to other parts of Britain, which has had a significant 
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impact on the way in which the cultures have been viewed. To a large extent this is a 
product of the more recent history of the region which has been characterised by 
economic decisions and agricultural decline (e.g. Harding 2004: 12). Numerous aspects of 
recent research have challenged these long-held prejudices. For example, successful and 
well managed agricultural economies have been demonstrated (Holden 1998; Bond 2007c; 
Dickson 1994). The idea of an organised, thriving hierarchical society capable of the 
significant mobilisation of people and resources necessary for monumental constructions, 
such as brochs and their outworks is now much more acceptable (e.g. Dockrill 2002; Armit 
2003: 79-118). It is also apparent that societies were operating within wider networks of 
trade and exchange, able to obtain high status objects from other parts of Britain and the 
European continent (e.g. Hunter 2001). It is within this framework that the current work is 
placed, with so much of the Old Scatness evidence demonstrating economic success and 
social complexity. 
 
Above is only a brief summary of the current understanding of the prehistoric economy in 
the region. The majority of these issues will be considered in more detail in the discussion 
that follows. 
 
3.1.4: Background to the Old Scatness plant remains: 
The remains presented here are from the Iron Age phases of the Old Scatness settlement 
(Phases 3-6) and follow the site phasing defined by Dockrill et al. (Forthcoming). Phase 3 
covers the Late Bronze Age/Early Iron Age (dates span 920-180BC), comprising here a few 
deposits underlying broch period features. Phase 4 is the broch period, being the first of 
three Middle Iron Age phases. Material from this phase is from the broch (Structure 9), 
constructed between 400 and 200BC, and associated structures/outbuildings. Phase 5 is 
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the first post-broch Middle Iron Age phase, during which time much of the surrounding 
roundhouse settlement was built and occupied. Construction of the main roundhouses 
(Structures 12 and 14) took place during the 1st century BC. Botanical remains from Phase 5 
presented below are from Structures 8, 12, 14 and 22. Phase 6 is the last Middle Iron Age 
phase, represented here by Structure 21, a large roundhouse constructed during the 1st 
century AD. In its later phases this building contained a corn drying kiln, which is of 
particular interest. A detailed structural analysis of these phases will be presented in the 
forthcoming Old Scatness excavation monograph (Dockrill et al. Forthcoming). 
 
The majority of the material discussed below was identified by the present author. Some 
assemblages were analysed by other researchers and they are acknowledged in the 
relevant data tables. Although much of these have been written up for interim reports 
(Martin 2004; Martin & Bond 2003) and as part of dissertation work (Lawler 2006), they 
have never been drawn together and it is considered important that the greatest amount 
of available data is used to assess the past economy of the settlement. Data gathered by 
different researchers could potentially result in differences in identification but the overall 
effect of this is considered to be relatively low since all followed similar methodologies and 
had access to the same identification resources. 
 
Palaeobotanical material from Old Scatness covering the Pictish to Late Norse periods has 
already been published (Bond & Summers 2010). In some instances reference will be made 
to it in relation to long-term trends in the palaeobotanical record. 
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3.2: Methodology: 
Having given a background to comparable research within the region it is necessary to 
explain the approach taken in addressing the available material. This section outlines the 
data collection and quantification techniques used to compile and interrogate the dataset 
presented below. 
 
3.2.1: Sample Collection & Processing: 
The plant remains recovered from Old Scatness are mostly in the form of carbonised 
material, although a small number of mineralised remains have also been encountered in 
particular contexts. The sampling strategy employed is outlined in the Old Scatness 
excavation manual (Dockrill et al. 2007a). A combination of random and judgement 
sampling was employed: all contexts were sampled for archaeobotanical analysis (bulk 
samples), usually combined with a smaller sample for general biological analysis (GBA) and 
any deposits of particular interest identified during excavation, such as caches of bone or 
shells, were spot sampled. From some deposits, predominantly those interpreted as 
occupation surfaces, multiple, spatially distributed bulk samples were taken to allow 
comparison of remains in different areas. This was facilitated by the recording of sample 
locations using a total station and Penmap software. During excavation the ideal sample 
size aimed for was 60 litres, although a number of samples taken were smaller due to the 
amount of available material (the average from Phases 3 to 6 was 17.34 litres). The 
samples were processed on site using a Siraf-style flotation tank. The light fraction (flot) 
was washed onto a mesh of 500µm (500 microns) and the heavy fraction was retained in a 
mesh of 1mm to ensure good recovery of all classes of ecofactual and artefactual remains. 
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3.2.2: Sample selection: 
Only a proportion of the total number of samples available for analysis were included in 
this investigation. In total, 109 samples from Phases 3 to 6 have been analysed, which 
represent around 15% of the total number of bulk samples from Iron Age deposits at Old 
Scatness. The majority are from occupation levels and floor surfaces from within the major 
structures on the site. From within these buildings, samples from all major occupation 
deposits were analysed. This provides a good record of plant use and economy throughout 
the Iron Age occupation of Old Scatness. Although few midden deposits are included, it is 
considered that the results are representative of overall trends on the site. It is likely that 
the majority of the carbonised material was generated within the domestic hearths of the 
buildings. It is this same material that would have gone to form the midden deposits as 
well as being incorporated into occupation levels. 
 
3.2.3: Identification: 
For the purposes of this part of the analysis only the light fractions of the bulk samples 
were fully analysed. It was considered that these would provide sufficient reliability and an 
ability to accurately compare all of the contexts under investigation. Based on analyses in 
Chapter 4 it can be seen that the contribution of seeds and grains from heavy fractions 
generally had only a limited effect on sample composition. All light fractions were fully 
sorted and identified, except for those from the Structure 21 corn drying kiln, which were 
sub-sampled due to the very high density of remains. 
 
Identification was attempted for all classes of material from the bulk sample light 
fractions. This includes all cereal remains (grains, chaff and culm elements), seeds (and 
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other generative structures) of non-cereal taxa and non-seed remains (plant stems, tubers, 
buds/flowers, spines and so on). 
 
Sorting and identification of the remains was made using a x10-x30 magnification stereo 
microscope in the Division of Archaeological, Geographical and Environmental Sciences 
(AGES) at the University of Bradford. Identifications were made using J.M. Bond’s personal 
reference collection of botanical material from the Northern Isles, the main botanical 
reference collection housed in the Division of AGES and reference literature, such as 
Cappers et al. (2006), Berggren (1969; 1981), and Martin & Barkley (Martin & Barkley 
1961). 
 
3.2.4: Quantification – cereals: 
All cereal remains (grains, chaff and culm nodes/bases) were counted. To enable an 
estimate of the number of whole grains, only the embryo ends of fragmentary grains were 
counted. This eliminates the possibility of fragmentary grains being counted more than 
once and skewing calculations. Similarly, only the rachis internodes were counted, 
avoiding the possibility of counting broken specimens more than once. Due to the rarity of 
cereal culm, all fragments were counted, with a distinction being made between culm and 
culm bases (base of the cereal stem). Fragmentation of these elements is not considered 
to have a significant effect on the quantification of these elements since their density is 
very low in all assemblages. 
 
3.2.5: Quantification – non-cereal remains: 
All seeds of non-cereal taxa were counted. Where necessary, estimates of the number of 
whole seeds were made. This is relevant mainly for seeds that are formed of two 
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cotyledons, such as leguminous plants. In such instances, each cotyledon was counted as a 
half and a minimum total number of seeds was calculated for inclusion in the raw data 
tables. 
 
Other non-cereal plant elements, charcoal fragments and carbonised peat were recorded 
using a semi-quantitative scale that recorded an order of magnitude (* - 1-5; ** - 5-25; *** 
- 25-100; **** - 100-500; ***** - 500+). Since these elements were not to be considered 
in any of the calculations, full quantification was not necessary. 
 
3.2.6: Preservation and modification - cereals: 
The routine recording of preservation and distortion of cereal grains, such as that outlined 
by Hubbard & Al Azm (1990) was not undertaken. Since it had not been implemented from 
the beginning of the project, it was considered that any results would be of little value. 
However, a number of cereal grain features were recorded and counted: 
 Twisted barley grains. These are asymmetric grains that show an angled radical 
and an ‘S’-shaped ventral furrow. These grains are characteristic of marginal grains 
in six-row barley plants (Hordeum vulgare). In a living six-row barley plant, there is 
a ratio of two twisted to one straight grain. Comparison of the number of straight 
and twisted grains can help the identification of six-row barley, in addition to the 
morphology of any rachis nodes recovered. 
 Germination. The presence of germinated grains was recorded and these were 
also counted. The presence of a sprout is the clearest evidence of germination but 
germinated cereal grains can also be recognised by a long groove on the dorsal 
side (advanced) or an enlarged depression around the radical (early). Germinated 
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grains also often exhibit surface dimpling and exudates, although in the absence of 
the other criteria, such grains were recorded as immature. 
 Immature grains. These grains were identified by distortion characteristics. In 
immature grains, the starches are not fully formed and the grain is likely to 
become distorted during carbonisation. This is evident as surface dimpling, 
ruptured grains and the presence of carbonised exudates (Hubbard & Al Azm 
1990). 
 
3.2.8: Metrical analysis: 
During analysis, all complete cereal grains that did not exhibit extensive distortion were 
measured. Three dimensions were taken: length and width in the dorsal view and the 
depth in cross-section. Measurements were taken using a graticule in one of the 
microscope eyepieces, enabling accuracy up to the nearest 100µm. This was carried out 
for all cereal taxa. 
 
3.2.9: Numerical analysis: 
Three main numerical methods were employed: ubiquity (percentage presence); 
percentage dominance; density ratios (items per litre). 
 
Ubiquity: 
Ubiquity is used as a way of attempting to mitigate against the effects of the mixing of 
multiple sources of plant remains in the archaeobotanical assemblages and the 
taphonomic factors affecting the preservation of different plant taxa, including the 
differential production of seeds between taxa (cf. Popper 1988: 60-64). This method 
records the proportion of samples in which a particular taxon occurs and expresses the 
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result as a percentage, which can be compared with other species. Minnis (1985), based 
on the assumption that the majority of charring events are accidental, explains ubiquity as 
measuring the number of accidents, which can be closely related to the degree of 
utilisation of different plants within a settlement. The results of these calculations are 
displayed as a kite graph, allowing changes between each phase to be easily visualised. 
Since this method records the presence of particular taxa, any incidence of a plant was 
included in the calculation. Therefore, grains, seeds and chaff were all used in ubiquity 
calculations. 
 
Dominance: 
Percentage dominance has been successfully used in previous research to assess the 
changing relationship between barley and oat (Bond 2007c; Bond & Summers 2010). It is 
employed below to compare the relative importance of hulled and naked varieties of 
barley. This method compares two taxa and records the proportion of samples in which 
each is numerically dominant, as well as the number of samples in which neither 
dominates, with the results being displayed in a stacked column graph. As will be 
explained later, there may be inaccuracies introduced by the differential treatment of 
different plants but changes in dominance can be used to indicate more or less intensive 
utilisation of either taxon. Due to the differential preservation of cereal grains and chaff 
elements (Boardman & Jones 1990), as well as the generally limited amount of chaff 
recovered, only cereal grains were used in the percentage dominance calculations. 
 
Density: 
Density ratios, expressed here as the number of identified items in a litre of sediment are a 
way of standardising the results from a number of different samples of varying volumes. 
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Density ratios can inform about the intensity of occupation at different times and 
potentially the intensity of use for different plant taxa (Miller 1988: 72). These ratios are 
used below to compare the differential concentration of cereal grains in archaeological 
deposits, allowing comparison between phases. Only cereal grains were used due to the 
generally limited presence of chaff. The results should highlight variation in the intensity of 
cereal use, with high densities representing higher rates of carbonisation which, in turn, is 
considered to represent more intensive use. 
 
Biases introduced through preservation by carbonisation and the differential production of 
seeds by different plants can have a significant effect and the results must be interpreted 
critically. Using values averaged across an entire phase should help mitigate the effects of 
such issues. 
 
3.3: Results & Discussion: 
From the Iron Age levels 109 samples amounting to 1889.8 litres of sediment have been 
analysed from seven structures and a few other contexts from Phases 3, 4, 5 and 6 (Table 
11). The term ‘seeds’ is used here to describe all generative structures, such as seeds, 
fruits, achenes, megaspores and so on. The total number of grains, seeds and chaff 
identified and counted amounts to over 52000 specimens. 
 
Phase Number of samples Number of litres 
3 3 29 
4 10 183 
5 67 965.8 
6 29 712 
Total: 109 1889.8 
Table 11: Summary of the number of samples and sample volumes by phase 
 
158 
 
 
A record of all identified plant remains from Phases 3 to 6 are presented in Appendix 3. A 
summary table showing the overall result by phase can be seen in Table 12. Nomenclature 
for cereals follows Zohary & Hopf (2000) while that for wild taxa follows Stace (1997). The 
nature of the evidence and the wide range of issues on which it can shed light means that 
this section will combine the presentation of results with elements of discussion. This is 
the most effective way of stressing the significance of the observations made. 
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Table 12: Summary table of identified plant remains by phase 
 
Phase 3 4 5 6
Number of samples 3 10 67 29
Sample volume (litres) 29 183 965.8 712
Cereal grain
Cereal indet. 2 40 1171 4786
cf. Hordeum  sp. - Barley - 3 246 57
Hordeum sp. - Barley 13 32 236 3555
Hordeum  vulgare cf. var. vulgare - Hulled barley - - 87 24
Hordeum  vulgare var. vulgare - Hulled barley 16 82 311 7794
Hordeum vulgare  cf. var. nudum -  Naked barley - 1 14 35
Hordeum vulgare  var. nudum  - Naked barley - 30 7 288
(Tail grains) - 19 145 1055
(Twisted grains) 2 3 69 158
(Immature grains) 8 125 744 7246
(Sprouted grains) - 10 17 355
(cf. Sprouted) - 3 31 6
cf. Avena  sp. - Oat - - 11 1
Avena  sp. - Oat - - 7 7
Avena strigosa / sativa - Cultivated oat - - 2 3
(Tail grains) - - - 1
(Immature grains) - - 7 -
cf. Triticum sp. - Wheat - - 5 1
Triticum sp. - Wheat - 6 1 -
Triticum turgidum cf. ssp. dicoccum - Emmer - - 5 -
(Tail grains) - - 1 -
(Immature grains) - - 4 -
Detached cereal embryos - 1 47 4
cf. Detached sprout - - 1 -
Cereal chaff
cf. Hordeum sp. - Barley (rachis internode) - - 5 -
Hordeum sp. - Barley (rachis internode) - 16 174 211
Hordeum vulgare - 6-row barley (rachis internode) - - 345 10
Hordeum sp. - Barley (basal rachis) - - 1 1
Hordeum sp. - Barley (awn) - - 108 130
Hordeum sp. - Barley (floret base) - - 3 -
Triticum turgidum ssp. dicoccum  - Emmer (glume base) - - 2 -
Avena  sp. - Oat (awns) - - 11 5
Avena fatua - Wild oat (floret base) - - 1 -
Avena sp. - Oat (floret) - - 1 1
Cereal-Size Culm / Culm Nodes - 1 84 93
Culm bases (cereal size) - - 2 84
Indet. cereal floret - - 1 -
Rachis (cereal size) - - 57 2
Lemma / Palea frags - - 374 1053
Other domesticated taxa
cf. Linum  sp. - Flax - - 1 -
Linum usitatissimum - Cultivated flax - - 3 -
Linum sp. - Flax (seed capsule) - - 1 -
Wild taxa (seeds)
cf. Claviceps purpurea -  Ergot (Sclerotia) - - 2 -
cf. Equisetum sp. L. - Horsetails (Spores) - - 19 23
Isoetes  cf. lacustris sp. L. - Quillwort (Megaspores) - 4 21 4
Ranunculus  cf. acris L. - Meadow Buttercup - - 1 -
Ranunculus acris / bulbosus L. - Meadow / Bulbous Buttercup - - 21 2
Ranunculus  spp. L. - Buttercups - 63 651 70
Ranunculus sp. L. - Buttercups 1 34 21 30
cf. Ranunculus  sp. L. - Buttercups - - 10 -
Urtica urens L. - Small Nettle - - 1 -
Chenopodium album L. - Fat-Hen - - 72 34
Chenopodium cf. album  L. - Fat-Hen - - 3 -
Chenopodium  sp. L. - Goosefoots - - 32 -
Atriplex sp. L. - Oraches - 1 21 -
Chenopodiaceae indet. - Goosefoot Family - - 14 2
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Table 12 continued 
Phase 3 4 5 6
Number of samples 3 10 67 29
Sample volume (litres) 29 183 965.8 712
cf. Portulaca  sp. L. - Common Purslane - - 4 5
Montia fontana  L. - Blinks 3 46 1523 237
cf. Montia  sp. L. - Blinks - - - 3
Portulacaceae indet. - Blinks Family - - 2 -
Arenaria  sp. L. - Sandworts - - 2 -
cf. Arenaria  sp. L. - Sandworts - - 3 -
Stellaria media  (L.) Vill. - Common Chickweed - 84 2030 275
Stellaria sp. L. - Stitchworts - - 2 -
Cerastium sp. L. - Mouse-Ears - 1 78 16
cf. Cerastium sp. L. - Mouse-Ears - 1 1 -
Spergula arvensis  L. - Corn Spurrey 1 34 1666 200
Lychnis flos-cuculi L. - Ragged-Robin - 45 294 48
Silene dioica  (L.) Clairv. - Red Campion - - 2 -
Silene uniflora Roth Sea Campion - - 3 -
Silene sp. L. - Campions - - 4 4
Caryophyllaceae indet. - Pink Family - 8 1428 293
Persicaria cf. minor  (Huds.) Opiz. - Small Water-Pepper - - 1 -
Polygonum  aviculare  L. - Knotgrass - 2 78 4
Polygonum  cf. aviculare  - L. - Knotgrass - - 2 -
Polygonum sp. L. - Knotgrasses - - 14 4
Rumex spp. L. - Docks - - 183 22
Rumex sp. L. - Docks 3 - 30 5
Polygonaceae indet. - Knotweed Family - - 37 12
Viola  sp. L. - Violets - - 3 -
Capsella bursa-pastoris  (L.) Medik. - Shepherd's-Purse - - 41 1
cf. Capsella bursa-pastoris (L.) Medik. - Shepherd's-Purse - - 11 -
cf. Brassica  sp. L. - Cabbages 1 - 283 41
Brassica / Sinapis sp. L. - Cabbages / Mustards - 5 15 -
Brassicaceae indet. - Cabbage Family - - 205 2
cf. Brassicaceae indet. - Cabbage Family - - 5 -
Empetrum nigrum  L. - Crowberry - 1 23 4
Calluna vulgaris (L.) Hull - Heather - - - 33
Calluna vulgaris (L.) Hull - Heather (Fruit) - - 181 98
Erica cinerea L. - Bell Heather - 3 392 1698
Erica cinerea L. - Bell Heather (Fruit) - - 3 31
Potentilla erecta  (L.) Raeusch. - Tormentil - 5 51 61
Potentilla sp. L. - Cinquefoils - 19 109 18
cf. Potentilla sp. L. - Cinquefoils - - 29 -
Alchamilla / Aphanes sp. L. - Lady's-Mantles / Parsley-Pierts - - 24 -
Rosaceae indet. - Rose Family - 9 76 11
Trifolium  sp. L. - Clovers - 6 - 1
cf. Trifolium  sp. L. - Clovers - - 6 -
cf. Genista sp. L. - Greenweeds - 1 - -
Fabaceae indet. (small) - Pea Family - 1 20 2
cf. Polygala vulgaris  L. - Common Milkwort - - 80 36
cf. Pimpinella L. / Berula  W.D.J. Koch. sp. - Burnet-Saxifrages / Lesser 
Water-Parsnip
- - 1 -
Apiaceae indet. - Carrot Family - - 5 -
cf. Pulmonaria  sp. L. - Lungworts - 1 - -
Galeopsis  sp. L. - Hemp-Nettles - - 3 -
Prunella vulgaris  L. - Selfheal - - 2 3
cf. Prunella vulgaris L. - Selfheal - - 2 -
Lamiaceae indet. - Dead-Nettle Family - - - 1
Plantago  lanceolata  L. - Ribwort Plantain - - 63 1
Plantago  cf. lanceolata  L. - Ribwort Plantain - - 1 -
Plantago  spp. L. - Plantains - - 2 -
Plantago  sp. L. - Plantains - 4 47 3
cf. Plantago sp. L. - Plantains - - 2 -
Littorella uniflora  (L.) Asch. - Shoreweed - 15 325 59
Veronica  cf. arvensis  L. - Wall Speedwell - - 2 -
Veronica sp. L. - Speedwells - - 2 -
cf. Veronica  sp. L. - Speedwells - - 1 -
Campanula  sp. L. - Bellflowers - - 7 -
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Table 12 continued 
 
3.3.1: Ubiquity analysis: 
The ubiquity values for different cultivated taxa are presented in Table 13 and Figure 51. 
To allow the visualisation of long-term trends, phases 3, 4, 5 and 6 are accompanied by the 
later material from Phases 7, 8 and 9. The significance of these results for understanding 
Phase 3 4 5 6
Number of samples 3 10 67 29
Sample volume (litres) 29 183 965.8 712
cf. Campanula sp. L. - Bellflowers - - 1 -
Rhinanthus cf. minor L. - Yellow Rattle - - 3 1
cf. Leontodon saxatilis  Lam. - Lesser Hawkbit - - - 1
cf. Crepis capillaris (L.) Wallr. - Smooth Hawk's-Beard - - 1 -
Artemisia sp. L. - Mugworts - - 7 2
Artemisia/Anthemis  sp. L. - Mugworts/Chamomiles - - 2 33
Tripleurospermum maritimum (L.) W.D.J. Koch - Sea Mayweed - 20 515 87
cf. Tripleurospermum maritimum (L.) W.D.J. Koch - Sea Mayweed - - 77 14
Asteraceae indet. - Daisy Family - 3 110 21
cf. Sagittaria sagittifolia  L. - Arrowhead - - 1 -
Potamogeton  spp. L. - Pondweeds - - 49 10
Potamogeton sp. L. - Pondweeds - 14 34 41
cf. Potamogeton sp. L. - Pondweeds - - 1 -
Juncus  sp. L. - Rushes - 1 119 30
Juncus  sp. L. - Rushes (Fruit) - - 1 -
Luzula sp. DC. - Wood-Rushes - - 95 53
cf. Eriophorum sp. L. - Cottongrasses - - 6 -
cf. Eleocharis sp. R. Br. - Spike-Rushes - - 4 1
Eleocharis R. Br. / Scirpus  L. sp. - Spike-Rushes / Wood Club-Rush - - 35 -
cf. Isolepis setacea (L.) R. Br. - Bristle Club-Rush - - 2 4
Carex  cf. sylvatica Huds. - Wood-Sedge - - 1 -
Carex pulicaris  L. - Flea Sedge - - - 1
Carex  spp. L. - Sedges 5 405 4496 560
Carex sp. L. - Sedges - 1 43 23
cf. Carex sp. L. - Sedges - 21 476 26
Cyperaceae indet. - Sedge Family - 19 311 36
cf. Cyperaceae indet. - Sedge Family - - 9 -
Briza media  L. - Quaking-Grass - - 2 -
Poa cf. annua  L. - Annual Meadow-Grass - 1 201 22
cf. Poa sp. L. - Meadow-Grasses - 1 184 33
Bromus  sp. Type L. - Bromes - - 50 12
Danthonia decumbens  DC. - Heath-Grass 1 35 251 178
Poaceae indet. (small) - Grass Family (Floret) - - 2 -
Poaceae indet. (small) - Grass Family 1 40 1077 221
Poaceae indet. (medium) - Grass Family - 19 879 118
Poaceae indet (large) - Grass Family - - 72 12
Liliaceae indet. - Lily Family - - 1 -
Indet wild plant taxa 3 360 4072 616
cf. Mineralised seeds
Ranunculus sp. L. - Buttercups - - 1 -
Urtica  sp. L. - Nettles - - 1 -
Silene sp. L. - Campions - - 1 -
Caryophyllaceae indet. - Pink Family - - 11 1
cf. Brassicaceae indet. - Cabbage Family - - 5 -
cf. Carex sp. L. - Sedges - - 1 1
Poaceae indet. - Grass Family - - 5 -
Indet. seeds - 4 31 -
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the Iron Age and later arable economy will be discussed for each taxon in turn before 
being drawn together for final discussion and synthesis. 
 
It must be noted that Phase 3 consists of only 3 samples and Phase 4 only 10. For this 
reason the ubiquity scores may not be as representative as one might hope. However, as a 
guide to overall trends the values used still represent a valuable insight. The sample sizes 
from Phases 7 and 9 are similarly restricted. 
 
 
Table 13: Ubiquity values (%) of potential crop plants arranged by phase 
 
 
Figure 51: Kite graph showing the ubiquity values of potential crop plants arranged by 
phase 
 
 Taxon Barley Oat Wheat Flax Hulled barley Naked barley 
Phase 3 100 - - - 100 - 
Phase 4 100 - 10 - 90 20 
Phase 5 85.1 7.5 4.5 3 65.7 9 
Phase 6 100 17.2 3.4 - 75.9 69 
Phase 7 100 28.6 - 14.3 88.2 14.3 
Phase 8 88.2 70.6 11.8 29.4 100 29.4 
Phase 9 100 100 - - - - 
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3.3.2: Cultivated plants: 
The remains of a number of taxa that are traditionally thought of as cultivated plants were 
identified, mostly in the form of cereal grains and associated chaff. These are discussed 
below: 
  
Hulled Barley: 
Hulled barley was the most ubiquitous (Figure 51) and dominant (Figure 52) crop of the 
Iron Age which, despite the strong influence of a naked variety in Phase 6, continued to be 
the case through the Pictish and Viking phases (Bond & Summers 2010). Where rachis 
fragments are sufficiently well preserved all were found to be of six-row barley (Hordeum 
vulgare var. vulgare). Although the number of twisted (asymmetric) grains is much lower 
than the 2:1 ratio required to demonstrate six-row barley, this can mostly be explained by 
the fact that the majority of the grains had become distorted during the charring process. 
It is therefore estimated that the majority of the barley remains represent six-row barley. 
 
 
Figure 52: Graph showing the relative dominance of hulled and naked barley in Phases 3 to 
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Hulled barley has been an important crop in Shetland from the late Neolithic or early 
Bronze Age, as identified at Scord of Brouster (Milles 1986a) and, to a lesser extent, the 
Ness of Gruting (Milles 1986b), well into the crofting period, providing both bread and 
malt (Fenton 1978: 332-336). At Scatness there is a changing balance between hulled and 
naked forms during the Middle Iron Age, which is discussed further below. 
 
As already noted, a number of the barley grains showed signs of distortion, from surface 
dimpling to burst and ruptured grains with material exuding from them. This can be 
caused when grains begin to germinate and enzymes begin to break down the starches 
within the endosperm (Hough 1985: 4). However, in the majority of the grains there was 
no evidence of germination and the only other known cause is the carbonisation of grains 
before they are fully ripened (Hubbard & Al Azm 1990: 105). As such, grains displaying 
these characteristics were recorded as ‘immature’. Whether any other factors can cause 
this remains unclear at this point and so it must be assumed that a significant proportion 
of the barley crop was routinely harvested in an under-ripe state. The most likely cause of 
this is the short growing season at such a northerly latitude (Coppock 1976). An effect of 
this on the use of the crop would be that milling for flour would be more difficult, although 
thorough drying can mitigate against this (Fenton 1978: 375). It may be that fine flour was 
not a product regularly required or produced, which may account for the relatively slow 
uptake of the rotary quern at this site (Bashford pers. comm.). The proportion of grains 
displaying this trait decreased from 84.5% in Phase 4, through 82.7% in Phase 5 to 61.6% 
in Phase 6. 
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Naked Barley: 
A very interesting feature of the Phase 6 assemblage is the high ubiquity (68.97%) of naked 
barley grains, which is nearly as high as the ubiquity of hulled barley (75.86%) in the same 
period (Figure 51). The identification of naked barley is not always straightforward, 
especially if preservation is such that much of the surface is destroyed and grain 
morphology alone must be relied upon. However, the plump, rounded grains in a number 
of contexts from Structure 21, without an angular cross-section or chisel-shaped apex and 
displaying a shallower ventral furrow would seem most likely to be a naked variety (Figure 
53). 
 
 
Figure 53: Photograph of carbonised naked barley (Hodeum vulgare var. nudum) grains 
from sample SF40429 of context [6073] in Structure 21 
 
Problems of preservation meant that a large number of grains had to remain simply as 
Hordeum sp. to ensure against mis-identification. It is notable that a number of the hulled 
grains were also quite plump compared to the mean overall dimensions of grains 
measured from Phases 4 to 6 (Figure 54). Under such circumstances some grains 
(identified as cf. naked or cf. hulled) may represent marginal specimens of either variety. It 
has been suggested that problems during the growing season, such as early frost, drought 
or inclement weather can lead to a proportion of the grain remaining unfused with the 
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lemma and palea, producing grains that have a ‘naked’ appearance (Holden & Boardman 
1998: 99). However, the wide spread of naked grains across numerous Phase 6 deposits 
suggests that, unless problems of this kind were common, which would not seem to be 
borne out in the results from other phases, a different variety is represented. This raises 
some important issues regarding the Iron Age arable economy at Old Scatness and the 
taphonomy of the charred cereal assemblages (see below). 
 
 
 
 
 
 
 
 
 
 
 
 
 
        All measured grains.                   Phase 6 grains. 
 
Figure 54: Diagram showing the differences in breadth between hulled and naked barley 
grains based on an arbitrary length of 5mm 
 
The changing relationship of hulled and naked barley: 
The increased presence of naked barley is predominantly a Phase 6 phenomenon, with the 
highest proportions coming from Structure 21 occupation levels. In the latest samples 
from Phase 6, represented by assemblages from the corn drier, naked barley occurs as a 
smaller proportion of the total identified cereal grain (2.21% compared to 13.71% in 
Structure 21 assemblages). Figure 52 shows the results of percentage dominance 
calculations for both hulled and naked varieties in each phase at Old Scatness. This shows 
that barley assemblages dominated by naked rather than hulled varieties are not unique 
to Phase 6, with one each from Phases 4 and 5. However, the number of samples and the 
Naked Barley 
Hulled Barley 
2mm 
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proportion of the total that this represents is much higher in Phase 6 (28%), as well as 
samples with no overall dominance in a further 8%. 
 
In addition, it can be seen in Figure 55 that during Phase 6 (corn drier omitted) the number 
of hulled and naked grains per litre is identical (0.13). The density of naked grains is also 
quite high in Phase 4 but is quite low in comparison to the density of hulled specimens. 
The overall low densities of both hulled and naked grains in Phase 6 is in part a reflection 
of the difficulty encountered in distinguishing the two types based on gross morphological 
characteristics in a number of Phase 6 contexts (see above) and the comparable densities 
are considered likely to reflect the overall pattern for the grains identified only as 
Hordeum sp. 
 
 
Figure 55: Density of hulled and naked barley grains in samples from Phases 3 to 6 
 
Although both barley varieties are technically free-threshing (van der Veen & Jones 2007: 
420), naked grains are only loosely held by the lemma and palea (‘husk’), making it 
relatively easy to separate the grain from the chaff. Conversely, hulled barley grains are 
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fused to the lemma and palea and it is often necessary to parch the grain to make these 
parts brittle and facilitate their removal by pounding. In a damp climate like that of the 
Northern Isles naked barley would still need to be dried in the kiln to prevent spoilage 
during storage, to facilitate milling or to halt germination following malting (Fenton 1978: 
375). There may be some taphonomic bias against the preservation of naked barley but 
the extent of this is not entirely clear. Some degree of differential treatment of the two 
crops can be expected. In general however, the number of samples dominated by naked 
barley indicates that it was present on the site in quite substantial quantities, especially 
during Phase 6. 
 
It is often thought that naked barley represents genetic variability in the barley crop since 
hulled ‘vs’ nakedness is controlled by a single recessive gene (Zohary & Hopf 2000: 60). 
Equally it is sometimes considered that the small number of naked grains represents the 
persistence of this variety as a low-level contaminant from the beginnings of agriculture in 
the islands in the Neolithic. At the Neolithic site of Ness of Gruting, a deposit of cereal 
grain was found to be dominated by naked barley (Milles 1986b). At Neolithic sites in 
Orkney such as Pool, Sanday (Bond 2007c: 181) and Barnhouse, Mainland (Hinton 2005), 
naked barley played a much more prominent role in the arable economy. This is not 
reflected at Scord of Brouster, Shetland (Milles 1986a) and Tofts Ness, Sanday (Bond 
2007d: 155-162) where hulled barley is seen to dominate. This could be seen as a sign of 
marginality in these settlements, with hulled barley either being better adapted to poorer 
growing conditions (Milles 1986b: 124) or surviving better in damp storage conditions 
(Bond 2007d: 157-158). 
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A contradictory view based on Norwegian evidence is that naked barley actually grows 
better on less fertile ground (Myhre 2004: 30) and in Nepal the naked variety is often 
grown at higher altitudes (Rao & Witcombe 1977: 128-129). While perhaps helping to 
explain earlier cultivation of naked barley, when soils had seen less improvement (e.g. 
Simpson et al. 2007; Simpson et al. 1998: 116-120), its presence in later periods may be a 
result of a desire to extend cultivation onto less fertile land in a similar way hypothesised 
for oat in the Pictish and Viking periods in Orkney (Bond 2003). Under such a scenario, it 
could be that a dual barley crop was an attempt to make the most of each variety whilst 
maintaining a buffer against the failure of either crop. A dual barley crop is also 
hypothesised from the archaeobotanical assemblages at Howe (Dickson 1994: 134-135). 
 
If a naked variety was growing as a weed in the hulled crop one might assume that only 
limited numbers of plants would be present and that grains of the hulled variety would be 
dominant in all assemblages. Since this is not the case, it is hypothesised that the naked 
form was present as a resource in its own right, but whether it was as the result of local 
cultivation or import is up for debate. 
 
If naked barley was being imported is it reasonable to consider that significant quantities 
were frequently becoming carbonised? This is dependent on the quantities that would 
have been imported and the frequency with which it was brought to the site and used. A 
considerable problem with an import hypothesis is that there seems little reason to import 
grains that simply represent a variant of a crop already being grown successfully, unless it 
was frequently being brought as a supplement or tribute from an area growing this 
variety. In general, although contact, trade and exchange with other parts of Britain is 
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quite likely at this time (e.g. Hunter 2001), naked barley would not seem a likely candidate 
for distribution along these networks, at least not for import to Shetland. 
 
The cultivation of both hulled and naked barley is not an entirely unusual occurrence. It is 
noted by Zohary & Hopf (2000: 60) that “In traditional farming communities naked barleys 
are frequently favoured for the preparation of food, whereas hulled forms are preferred 
for brewing beer and for animal feed.” In modern brewing, it is considered that a good 
proportion of husk is important in the mash as it improves the filtering qualities of the 
mash bed (Hough 1985: 17). 
 
Although still not proven to date, the brewing of beer is likely to have taken place in the 
Northern Isles at this time, especially at sites like Old Scatness where grain surpluses were 
probably generated. Iron Age brewing has been detected in specialised deposits at other 
sites in Europe (Stika 1996) and the importance of alcohol in social and cultural 
interactions and its development in the Old World has been well documented by Sherratt 
(1995). The use made of hulled barley more recently (Fenton 1978: 332-411) clearly shows 
that both varieties could simply have been used for human consumption. 
 
The presence of the naked variety does not appear to have had a significant impact on the 
cultivation of the hulled variety. If one believes that both were grown in the vicinity of the 
Old Scatness settlement, they must have been viewed as complementary crops rather 
than the simple replacement of one with the other. It has been suggested that naked 
barley is better suited to bulk processing for flour and hulled barley to winter storage in 
the ear in a damp climate, being processed in small quantities on a daily basis (Bond 
2007c: 184). Camilla Dickson (1994: 135) suggests an almost opposite set of conditions 
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under which hulled barley is suitable for grinding without de-husking, while naked barley is 
better suited for broth or gruel. 
 
The differences in processing would mean that they would have to be treated separately. 
Although difficult to substantiate on current evidence there is the possibility that naked 
barley was used more for direct consumption as broths or flour where clean grain is a 
great advantage, while hulled barley was used for rougher preparations, such as brewing, 
for which intensive cleaning is less necessary or even desirable. Naked barley is more 
susceptible to fungal contamination (Park et al. 1992) and it may be that the hulled variety 
remained important as a buffer against problems of this kind, especially in wetter years. 
 
The assessment of plant remains from trial excavations at the site of Cleviegarth Broch 
(Martin 2004; Dockrill & Bond 2004), less than three miles from Old Scatness are very 
interesting in this discussion since five of the six assemblages examined were found to be 
dominated by grains of naked barley (Appendix 4). These deposits date to the post-broch 
Middle Iron Age (Outram pers. comm.) and, as such, are broadly comparable to some of 
the deposits at Old Scatness. A similar scenario is presented at Howe, Orkney (Dickson 
1994) where the barley assemblage in the Middle Iron Age (Phase 7) is dominated by the 
naked variety. Early Iron Age plant remains from Bu, Orkney (Dickson 1987: 137), indicate 
that it was important during these earlier periods as well. On the other hand, broch and 
post-broch period deposits at Scalloway (Holden & Boardman 1998) and Middle Iron Age 
remains from Kebister (Dickson 1999b) do not reflect this pattern, with only occasional 
finds of this cereal type. The house at Mavis Grind, which was originally interpreted as 
Early Iron Age but could actually date from the Middle Iron Age based on radiocarbon 
dates and comparison with the remains from Kebister (Owen & Lowe 1999: 272), 
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produced only hulled six-row barley remains, although the amount of material analysed 
was low (Dickson in Cracknell & Smith 1983: microfiche M32). The sites of Scalloway, 
Kebister and Mavis Grind are all situated in more northerly parts of the Shetland Mainland 
which has different soils and potentially lower arable potential in prehistory. 
 
Using inter-site ubiquity values from across the region (Table 14) it is possible to see that 
naked barley is present in two thirds of the published Middle Iron Age archaeobotanical 
assemblages. It is also clear from these results that hulled barley was very widely used, 
being present at all of the sites considered. Looking further at the results it is clear that the 
majority of the sites with evidence for naked barley are from Shetland, Orkney, Caithness 
and the Inner Hebrides, with only a single site in the Outer Hebrides (Dun Vulan) producing 
naked barley. It must be remembered however that the sample size is limited, with 
Orkney, Caithness and the Inner Hebrides represented by only one site each. 
Table 14: Presence/absence (ubiquity) of different putative crop plants in published 
Middle Iron Age deposits from across the region (P=Present) 
 
Site Reference Hulled 
Barley 
Naked 
Barley 
Oat Wheat Flax 
Old Scatness (Shetland) - P P P P P 
Cleviegarth (Shetland) (Martin 2004) P P - - - 
Eastshore (Shetland) (Carter et al. 1995: 
458) 
P - P P - 
Kebister (Shetland) (Dickson 1999b) P P P - - 
Scalloway (Shetland) (Holden & Boardman 
1998) 
P P P - - 
Howe (Orkney) (Dickson 1994) P P P - - 
Crosskirk (Caithness) (Dickson & Dickson 
1984) 
P P P - P 
Dun Mor Vaul (Tiree) (Renfrew 1974) P P - - - 
Cnip (Lewis) (Church & Cressey 
2006) 
P - - P - 
Dun Bharabhat (Lewis) (Church 2000) P P - - - 
Dun Vulan (S Uist) (Smith 1999) P - P P - 
Hornish Point (S Uist) (Jones 2003) P - - P - 
Alt Chrisal T17 (Barra) (Smith 2000) P - - - - 
N=13 Total 13 8 7 5 2 
 Ubiquity 100% 61.5% 53.8% 38.5% 15.4% 
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The ability for naked barley to dominate cereal assemblages at three sites in the Northern 
Isles can be taken to suggest that it was cultivated at this time, perhaps only in the more 
fertile areas of South Mainland and south into Orkney. The frequency with which it occurs 
goes towards negating the possibility that ‘naked’ grains represent marginal specimens of 
a hulled variety or weed contaminants of a hulled crop. The continued presence of hulled 
barley throughout the Iron Age suggests that two separate barley crops were cultivated, 
presumably being grown and processed separately. It is interesting that the broch at 
Eastshore produced no naked barley, a situation that draws specific comment in the report 
(Carter et al. 1995: 458). The very limited occurrence of this cereal at sites in the Outer 
Hebrides suggests that arable production differed in this part of the region. 
 
Beyond the Middle Iron Age it can be seen that at Old Scatness naked barley continued to 
be present in the Pictish and Viking periods but not with the same dominance as Phase 6 
(Bond & Summers 2010). This may indicate that despite the cultural changes brought 
about in these periods this native pattern of barley cultivation may have persisted. At Pool 
in Orkney, it can be seen that there is resurgence in the presence of naked barley in the 
Later Iron Age (Bond 2007c: 181) and although there is an unfortunate gap in the data in 
the Middle Iron Age, it may be possible to hypothesise a similar scenario. At the Biggings, 
Papa Stour Camilla Dickson (1999a: 113) suggests that naked barley was still being 
cultivated in the Norse period. 
 
Barley cultivation over time – the changing success of the arable economy?: 
Identified grains from a number of assemblages (predominantly from Structures 8, 12, 14, 
21 and 22) were measured using an eyepiece graticule. The intention was to see whether 
there was any change in the size (length, width and depth) of barley grains over time or 
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between buildings. The values obtained allow the relative comparison of grain but not 
comparison with modern crops since the process of carbonisation causes shrinkage and 
often distortion of the grains (Boardman & Jones 1990: 8). 
 
It can be seen from the mean values calculated from the measurements that there is a 
gradual increase in barley grain size from Phase 4 through to Phase 6. Although the values 
may not seem very significant, when plotted diagrammatically (Figure 56) the increase 
over time is quite clear to see. Although the increased amounts of naked barley in the 
Phase 6 assemblages will have influenced the results, a comparison of just hulled grains 
shows a similar pattern of increased size over time. Histograms of grain length arranged in 
size classes of 0.5mm (Figures 57 - 59) show generally normal distributions of values, with 
the effect of unusually small (tail) or large grains being minimal. In Phase 4 the modal 
group is 3.5mm to 3.9mm, while in Phases 5 and 6 the modal group is 4mm to 4.4mm. In 
Phase 4 there is a larger proportion of grains in the smaller size classes (below 4mm) while 
in Phase 5 there are more grains in the larger size classes (over 4.4mm). This supports the 
overall increase in grain size shown in Figure 56. 
 
 
 
 
 
 
 
 
 
 
 
            Phase 4 (N=8)      Phase 5 (N=788)  Phase 6 (N=285) 
 3.86 x 2.15mm                4.01 x 2.44mm   4.27 x 2.76mm   
Figure 56: Average dimensions of barley grains in Phases 4, 5 and 6 
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Figure 57: Histogram showing the distribution of grain length in 0.5mm groups from Phase 
4 assemblages 
 
 
Figure 58: Histogram showing the distribution of grain length in 0.5mm groups from Phase 
5 assemblages 
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Figure 59: Histogram showing the distribution of grain length in 0.5mm groups from Phase 
6 assemblages 
 
Increasing grain size could either represent the improvement of the barley variety being 
grown, with a gradual selection for larger grains or the import of new types from 
elsewhere; or improving growing conditions, either of the soils or the climate. From the 
earliest occupation at Old Scatness there was anthropogenic improvement of the arable 
soils (Simpson et al. 1998) and it would seem likely that by a certain point an optimal level 
of soil fertility would have been reached. It would seem more likely therefore that the 
cereal variety or climatic factors, or indeed a combination of the two, had more of an 
impact. Equally the conditions of carbonisation could have had an impact on the results 
obtained. 
 
Measurements of grains from Pool and Howe (Bond 2007c: 185) are larger than those 
presented here for Old Scatness. Although those from Pool are from later phases, those 
from Howe Phase 7 averaged 4.9mm in length. At neither site is there any apparent 
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change over time (Bond 2007c: 185). Unfortunately at present, there is no record of grain 
sizes from the later phases at Old Scatness to see if the apparent trend continues. 
 
Oat: 
Following from barley, the next most ubiquitous cereal in the Middle Iron Age deposits 
was oat (Avena sp.), achieving ubiquity scores of 7.5% and 17.2% in Phases 5 and 6 
respectively. This combines well with results from later occupation at Old Scatness where 
there is a gradual increase in the importance of oat in Phases 7, 8 and 9 where ubiquity 
values rise from 28.6% to 100% (Bond & Summers 2010) (Figure 51). Oat grains were 
dominant over barley in a single Phase 5 sample but essentially by default, with the single 
oat grain representing the entirety of the cereal assemblage. 
 
Of the 31 oat grains identified, 5 had the floret base and were identified as cultivated oat 
(A. strigosa/sativa); 2 from Phase 5 deposit [3692] in Structure 12 and 3 from Phase 6 
deposit [3086] in the Structure 21 corn drier. In addition, a single floret base was identified 
as wild oat (A. fatua) from Phase 5 deposit [2631] in Structure 8. This demonstrates that 
even at this early stage domesticated species were present at Old Scatness, most likely the 
black or bristle oat (A. strigosa) interpreted elsewhere in the region (e.g. Holden & 
Boardman 1998: 99; Bond 2007c: 185). Determining whether these were deliberately 
cultivated is much more difficult. 
 
Oats appear to have been of significance in the agricultural systems of later periods in the 
region through their ability to extend the amount of cultivable land (Bond et al. 2004: 
142), which is complemented by rye (Secale cereale) in the Western Isles (Smith & Mulville 
2004: 55). Although the pattern is most clear in the Viking and Late Norse periods, the 
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cultivation of oat as part of agricultural expansion and diversification can be seen to have 
its roots in at least the Late Iron Age (see Bond et al. 2004). In more recent times in the 
Northern Isles and indeed Scotland as a whole, oats have been very significant as a source 
of food, although bere was still the preferred crop until at least the end of the seventeenth 
century (Fenton 2007: 258-259) and a significant staple in Shetland until the mid 20th 
century (Dickson & Dickson 2000: 232). 
 
At the broch site of Scalloway oat is present in small quantities from the Middle Iron Age, 
with a subsequent increase in the Late Iron Age (Holden & Boardman 1998: 99). Possible 
oat grains were also identified at the nearby broch at Eastshore (Carter et al. 1995: 458). 
At another nearby broch site, Cleviegarth, no oat was identified, although the number of 
samples and the concentration of remains was relatively low (Martin 2004) (Appendix 4). 
From the Early Iron Age, a single oat floret base was recovered from the site of Tofts Ness, 
Orkney, although it is not clear whether it was of a cultivated or wild species (Bond 2007d: 
164). If one looks at presence/absence data from a wider geographic area during the 
Middle Iron Age it can be seen that nearly half of the published assemblages contained 
remains of oat. As for naked barley, the majority of these are in Shetland, Orkney and 
Caithness, with only Dun Vulan from the Outer Hebrides producing evidence of oat in the 
Middle Iron Age in the west. As above it must be remembered that this is a fairly limited 
sample of sites that will benefit from the addition of further datasets but the same 
northern rather than western trend seems to exist for the early presence of oat. However, 
at all of the sites the contribution of oat to the overall cereal assemblage is limited. 
 
The later history of oat in the Northern Isles shows that it is very well suited to growing in 
the climate of the region. The fact that a domesticated variety was present suggests that it 
179 
 
 
was not just a stray weed in the barley crop. Even wild oat is not a native plant to Britain 
(Stace 1997: 865) and its presence must be considered more carefully than simply viewing 
it as a weed. However, being well suited to the prevailing conditions means that as well as 
being readily cultivable it would also grow well in wild habitats and as a weed of other 
managed habitats, such as barley fields. Therefore, a number of potential scenarios could 
account for a relatively low-level contribution of oat to the archaeobotanical assemblages. 
Further to this, there is the possibility of imported grain from elsewhere, although this 
may not be as likely. Generally imports at this time are expected to be of fairly limited 
quantities of relatively high status goods (e.g. Hunter 2001). Although little is known about 
the cultural preferences of the time, in later periods oat was considered a lower status 
crop (e.g. Fenton 1978: 258-259), which may suggest a lower likelihood of being 
distributed along such exchange networks. 
 
Although sufficient data was not available from the botanical assemblages at Scalloway, 
Holden & Boardman (1998) seem to have erred towards viewing the remains of oat as the 
result of small-scale cultivation rather than as a weed or import. The greater number of 
datasets available now (Table 14) would seem to back this up, at least for sites in the 
Northern Isles and Caithness. 
 
However, cultivation on any scale cannot be seen until later periods. There seems to have 
been a strong cultural and economic attachment to barley at this time. It is likely that this 
also continued into the Pictish, Viking and Late Norse periods, when barley was still highly 
ubiquitous despite the increased presence of oat. Even in the eighteenth century Scottish 
Highlanders would only make bannocks from a pure barley crop, although Lowlanders 
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would happily use maslin crops of barley, peas, oats and rye for the purpose (Plant 1952: 
100). 
 
From even the early periods of agricultural production in the Northern Isles the cultivation 
of barley can be seen to have been successful (Hinton 2005; Bond 2007c; e.g. Milles 
1986b; d) and as an economic staple can be seen to be, at least in part, the underpinning 
of the large-scale architectural tradition of the brochs (cf. Dockrill 2002). Food and cuisine 
can be very conservative and in such a system that is working and had been based 
essentially around one staple for so long, a degree of resistance to a new crop might be 
expected (cf. Farb & Armelagos 1980: 190-208). The more intensive incorporation of a new 
crop would probably not occur until there was either economic necessity or a change in 
cultural attitudes. A very significant cultural change can be seen with the advent of the 
Viking period (Graham-Campbell & Batey 1998: 54-92), at which point archaeobotanical 
assemblages in the region demonstrate a radical increase in the amount of oat 
incorporated into the archaeological record (see Bond 2007c: 202-204). 
 
In a way, barley is a defining feature of the later prehistoric economy in this region, 
whereas in much of the rest of Britain wheat played a very important role in the Iron Age 
and Romano British periods (Jones 1996). It is likely that the population was aware of 
other societies and cultures in the rest of Britain and even Europe at this time (Harding 
2004: 14-16). Although not possible to prove, this could have led to a deliberate or 
subconscious protection of regional cultural traditions and independence, of which the 
crops or at least the cuisine, is an important part. To replace this with an entirely different 
cereal could be seen to dilute cultural identity and, although resisted might be too strong a 
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word, oat may simply not have been considered a viable or practical alternative, especially 
in terms of human diet. 
 
A further point to consider is the potential uses to which oat may have been put. A 
suggestion for later oat growing is that it was primarily employed to expand the range of 
cultivated land to less fertile areas and produce a high-energy fodder crop as part of the 
expanding system of dairying (Bond 2003: 107). There is no reason to believe that this 
could not have been the case since dairying appears to have been an ever-expanding part 
of the economy from the Neolithic onwards in many parts of the region (Mulville et al. 
2005). Use as a fodder crop would have a number of taphonomic implications, including a 
reduced level of processing and less use in the domestic structures on the site, thus 
reducing the potential for carbonisation in domestic hearths. The effect of such a 
hypothesis would be both a reduced ubiquity and only a small number of grains becoming 
carbonised. This raises a further problem in the interpretation of the carbonised 
macrofossil assemblages. It is possible that the later increases in the ubiquity of oat, 
especially in the Viking and Late Norse periods, could represent a change in the use of the 
crop rather than increased levels of cultivation. For example, a greater use for human 
consumption, which would bring grains into domestic structures and increase the 
likelihood of charring, could be interpreted. It is interesting that at the Biggings, Papa 
Stour, despite the large numbers of oat grains preserved by the anoxic, waterlogged 
conditions, very few charred grains were recovered (Dickson 1999a). The dichotomy 
between waterlogged and carbonised assemblages at this site appears greater for oat than 
for barley, although neither represent great quantities of charred grain. If nothing else, 
this demonstrates the significant preservation bias created by the process of 
carbonisation. 
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The presence of oat in deposits of predominantly barley processing waste, such as [3692] 
in Structure 12, and deposits of primarily clean barley crop, such as [3086] from the 
Structure 21 corn drier and [9200] from the Structure 8 ‘oven’ may suggest that, in these 
assemblages, oat was present as a contaminant of the barley crop. However, this could 
simply represent the cross-contamination of the two crops, with oat often only entering 
the site when present as part of the barley crop. 
 
The argument put forward here is that the trends highlighted represent the early stages of 
oat cultivation in the Middle Iron Age, which expanded over time into the later periods, 
when oat growing is more widely accepted. As already stated in relation to naked barley, 
the preservational biases against more easily processed cereals are likely to have had an 
impact on the representation of oat. It is possible that the uptake of oat could have been 
facilitated by the potential ongoing use of naked barley. Both being free-threshing cereals 
would enable them to be grown together as a maslin, a further risk-buffering system that 
involves growing two or more crops together (van der Veen 1995). This is, however, 
difficult to uphold based on the greater frequency of naked barley over oat.  
 
Wheat: 
The history of wheat in the Northern Isles is almost a mirror image of that for oat. Wheat is 
a cereal that is poorly adapted to the North Atlantic climate (Cowie & Shepherd 1997: 164) 
and cultivation does not appear to have been attempted beyond the Neolithic. For 
example, at Pool (Bond 2007c: 182-183), wheat had a limited presence in the Neolithic 
before practically disappearing from the archaeological record. At Scord of Brouster, the 
limited number of wheat grains were considered to only represent a weed of the barley 
crop. Wheat remains are also present from the Neolithic sites of Skara Brae (Maclean & 
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Rowley-Conwy in Burl 1984: 69-71) and Isbister (Lynch 1983) in Orkney, Bharpa Carinish in 
the Outer Hebrides (Boardman in Crone 1993: 375-376) and Balbridie in Aberdeenshire 
(Fairweather & Ralston 1993: 317-318). 
 
The remains of wheat in the Old Scatness assemblages have a ubiquity of 10% in Phase 4, 
declining to 4.5% in Phase 5 and 3.4% in Phase 6 (Figure 51). Following an absence from 
Pictish deposits there is a resurgence in the presence of wheat in Viking age assemblages, 
with a relatively high ubiquity score of 11.8%. 
 
The wheat grains from Old Scatness are morphologically close to emmer wheat (T. 
turgidum ssp. dicoccum), although caution should always be taken with wheat grain 
identification due to the similarities between emmer and spelt (T. aestivum ssp. spelta) 
(Jones 1998b; Miller 1992). The presence of emmer is confirmed by the positive 
identification of two glume bases from a Phase 5 deposit [3692] in Structure 12. This may 
suggest that this was the only wheat variety present at the site although, if it was a traded 
product or subject to sporadic introductions, the range of types could be greater. 
 
In Middle Iron Age archaeobotanical assemblages from the rest of the region wheat 
appears at 5 sites (33.3%), Old Scatness and Eastshore in Shetland and 3 sites in the Outer 
Hebrides (Cnip, Dun Vulan and Hornish Point) (Table 14). At all of these sites, where 
identification was possible, only emmer wheat was present in the Middle Iron Age. 
Invariably the proportion of wheat is low at all of these sites, for example being 
represented by just a single grain at Cnip, Lewis (Church & Cressey 2006). 
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In general, due to the environmental limitations to wheat cultivation in Atlantic Scotland 
(Cowie & Shepherd 1997: 164), in the majority of instances where it is found in 
archaeobotanical assemblages in the region, especially beyond the Neolithic, the 
consensus is that it is present as a weed in other cereal crops (Jones 2003: 153; Smith 
1999: 298; Church & Cressey 2006: 188; Milles 1986a: 119). For a cereal that requires quite 
significant processing but has a very low representation this is an entirely reasonable 
hypothesis. At Old Scatness wheat appears in context [3692], which is likely to represent 
crop-processing residue and it seems here that, so long as mixing with other material was 
limited, the wheat and oat remains recovered result from deliberate or incidental removal 
from a barley crop. From corn drier context [3086], which represents a predominantly 
clean barley crop, there are again wheat grains that appear to represent a contaminant 
rather than a crop in their own right. 
 
There are other contexts however that are not so easy to view in this way. For instance 
nearly 10% of the cereal grain assemblage in SF38478 from context [5838] in the north 
intramural cell of Structure 9 (the broch) was identified as wheat. This is a higher 
proportion than one might expect from the contamination of the barley crop unless it had 
been very carefully and deliberately separated, which seems unlikely. In this deposit there 
is also a mixture of hulled and naked barley, which, combined with the wheat, suggests a 
mixed assemblage of different cereal products. If one adheres to the view that wheat 
cultivation was not possible in Shetland at this time, it is entirely possible that it entered 
the site as imported grain. Of all the cereals represented in the archaeobotanical 
assemblages at Old Scatness, wheat is the one with the greatest potential for having been 
imported. In the Iron Age and Romano-British periods in more southerly parts of Britain, 
wheat appears to have been the highest status and most sought after crop (e.g. van der 
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Veen 1992: 73-80; Jones 1996). In addition, wheat has the potential to be used for 
products that cannot be gained from either barley or oat. The most obvious of these is 
leavened bread, a product that even in the more recent history of Scotland was a luxury 
item (Fenton 2007: 78-79). Higher status imports in the form of artefactual material are 
well known from the Northern Isles (Hunter 2001: 297-298), including Roman artefacts 
from Old Scatness (this volume). It is not too great a stretch of the imagination to consider 
small amounts of foodstuffs to also have been transported along these exchange 
networks, of which wheat might be one of the more readily recognisable. Archaeological 
evidence from Oakbank Crannog, Perthshire, shows that wheat was being grown at least 
this far north in Scotland in the Iron Age (Miller et al. 1998). 
 
It is of course entirely possible that wheat was present both as a low-level contaminant of 
the barley crop as well as a small-scale import. However, to date the evidence is still not 
strong enough to prove or disprove either hypothesis at Old Scatness nor further afield. 
 
Flax: 
An unusual occurrence for this period are the remains of flax (Linum usitatissimum) 
encountered in two samples, both from Structure 22, represented by three definite and 
one possible seed from hearth fill [3985] (Figure 60) and a capsule fragment from [3670], a 
trampled layer just south of the hearth. Cereal grain from context [3985] has produced a 
radiocarbon date (GU-12026) which calibrates to 180BC-AD20. This is the earliest date for 
this taxon in the Northern Isles, with the previous earliest evidence coming from the well 
at Warebeth broch, Orkney, which produced a calibrated radiocarbon date of AD210-430 
(Bell & Dickson 1989: 104). 
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Figure 60: Photograph of carbonised flax (Linum usitatissimum) seeds from sample 
SF38521 of context [3985] in Structure 22 
 
During the Viking and Norse periods flax is widely encountered in archaeobotanical 
assemblages in the region, ranging from the Western Isles (Smith & Mulville 2004: 55) to 
as far north as Unst, Shetland (Bond et al. 2008). There is a dramatic increase in its 
representation at this time, making it appear an introduction by Norse settlers (Bond & 
Hunter 1987; Dickson & Dickson 2000: 253-254) despite its presence on the Scottish 
mainland from the Neolithic, as evidenced at Balbridie, Aberdeenshire (Fairweather & 
Ralston 1993: 319-320). 
 
This trend can potentially be seen to begin in the Late Iron Age of Atlantic Scotland, with 
examples from the Late Iron Age layers at Scalloway, Shetland (Holden 1998: 127), Howe 
(Dickson 1994: 135) and Warebeth Broch (Bell & Dickson 1989: 118), Orkney. Earlier still is 
the identification of a single seed from Crosskirk Broch, Caithness (Dickson & Dickson 
1984: 152). The dating of this sample is not clear but it may be from the early occupation 
of the broch (Dickson & Dickson 1984: 152-153) and as such would seem to predate the 
Old Scatness specimens. The five prehistoric specimens from Block 204 at Kebister, 
Shetland are from disturbed material from the destruction of two Iron Age buildings 
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(Dickson 1999b: 111; Owen & Lowe 1999). It is unclear whether they are of a Middle or 
Late Iron Age date, although perhaps most likely being later. Despite this, these seeds 
would also seem to support a pre-Norse presence of flax in Shetland. 
 
There are three main possibilities that can explain the occurrence of flax in the Old 
Scatness assemblages: that it was a crop grown locally to the settlement; that it was 
present as an imported product; or that it represents a weed or alien growing wild or 
among other crops. The latter would seem unlikely since L. usitatissimum is not native to 
Britain and is little able to compete with other plants, rarely succeeding as an escapee 
from cultivation (Bond & Hunter 1987: 177). However, it is not impossible that it was 
present as a contaminant in imported seed, perhaps brought from areas where flax was 
more common.  
 
The finds from Old Scatness match the postulation of Dickson & Dickson (2000: 254) that 
the presence of flax seeds around hearths represents use around the fire. However, one 
must bear in mind that the only way in which the seeds can become carbonised is in the 
fire and, as such, the presence of the seeds in such contexts can be the result of any 
number of deliberate or accidental events not necessarily representing use. As such, the 
context from which these remains were recovered cannot be used directly to infer use. 
Equally, even if use could be determined, it would still not be possible to distinguish 
between cultivation and import.  
 
There is the potential that flax was being grown in the vicinity of the settlement, as is 
shown to have been possible during the Viking and possibly even Pictish periods at Old 
Scatness (Bond & Summers 2010). Cultivation may only have been in small quantities, 
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especially if this represents an early period of uptake. The nature of the products obtained 
from flax, its processing and high oil content of the seeds ensure that it would be unlikely 
to become frequently exposed to fire and would be less likely to survive the charring 
process in a recognisable condition than the far more ubiquitous cereal grains (cf. Bond & 
Hunter 1987: 176). Such a strong bias against preservation and recovery would ensure that 
small amounts of flax being grown could go largely unnoticed in the archaeobotanical 
record. Although not a true measure of cultivation, the recovery of a capsule fragment 
could be taken to suggest that the plants grew locally and entered the site complete rather 
than as cleaned seed. However, linseed or flax fibres/stems being imported to the site 
could also have had a low-level of contamination from other parts of the plant, including 
parts of the seed head. In the two assemblages from which the flax remains were 
recovered there is little evidence in the weed communities to suggest cultivation. 
However, as will be discussed later, the assemblages of wild plant taxa have complex 
taphonomic histories and the degree of mixing can mask very small-scale signatures such 
as this. 
 
In general, the ability to cultivate flax would not have been beyond the skills of the site’s 
inhabitants at this time. It is clear that they had long had the ability to grow barley, which 
requires good soil fertility, and with such success that it is likely surpluses could be 
generated that could be used as a medium for the generation and maintenance of social 
and economic status (Dockrill 2002). As already stated there is the likelihood of contact 
with mainland Scotland at this time and it would seem possible that inhabitants of the 
Northern Isles were aware of flax, its cultivation and the products that could be obtained. 
Remains of flax were recovered from Oakbank Crannog (Miller et al. 1998: 807), 
suggesting that it was being grown on the mainland during the Iron Age, although how far 
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north this may have extended is unclear. It is argued here that the decision to grow this 
crop would have relied more on cultural factors and whether the products that could be 
obtained were considered useful or not. The later increase supports the apparent 
importance of this plant in Norse societies (Bond 2007c: 187-188). Dickson & Dickson 
(2000: 253-254) postulate that earlier uses of flax in Scotland are more likely to have 
concerned the use of the seeds since processing for fibre is complex and may not have 
been carried out before Norse settlement in Scotland. The small numbers of seeds in early 
deposits may support this view, with small-scale domestic use rather than large-scale 
processing of fibres taking place. 
 
Based on published material from the Viking period at Old Scatness, it would seem that 
although flax was more common than in preceding periods, appearing in nearly a third of 
the contexts analysed, it was never present in any great concentrations (Bond & Summers 
2010). This is contrary to the patterns seen at some other sites in the region such as Pool 
(Bond 2007c: 186-188) and Saever Howe in Orkney (Dickson in Hedges 1983: 114), as well 
as Late Norse deposits at Bornais (Colledge & Smith 2005a) and Cille Phaeder, South Uist 
(Smith 2005), where much larger numbers of linseed were recovered. The settlements in 
the Western Isles were adjacent to the most suitable land for this crop, being dominated 
by light sandy machair soils. Equally however, the sandier soils of the south Mainland 
around sites such as Old Scatness and Jarlshof are the most suitable in the islands for 
growing such a crop. 
 
As already suggested, there is also the possibility of trade, with flax perhaps being 
imported along the same trade networks as other outside goods, such as the Roman 
artefacts. It is entirely likely that such items being brought to the site would have little 
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opportunity to come into contact with fire and become charred. Unfortunately, based on 
the data currently available, with flax remains having a ubiquity of 3% and amounting to 
just 0.002 items per litre from all of the material analysed for this report, it is not possible 
or reliable to draw any firm conclusions about the presence of this plant. It is hoped that 
further discoveries from Iron Age Shetland and the Northern Isles as a whole will help add 
colour to the picture that is beginning to develop. 
 
3.3.3: Density ratios: 
Figure 61 and Table 15 give the density ratios for different cereal types from all Phases at 
Old Scatness. The Phase 3 assemblages have a low density of carbonised plant remains at 
1.66 items per litre overall, but the density of cereal grains is comparable to Phase 4 (1.07 
and 1.06 respectively). Following this the densities approximately double for Phases 5-7, 
with the omission of the specialised deposits from the corn drier samples which have over 
100 grains per litre. Following this is a dramatic increase and subsequent drop in cereal 
grain densities in the Viking and Late Norse periods (Phases 8 and 9) (see also Bond & 
Summers 2010). 
 
 
Cereal grains per litre of sediment 
Barley Oat Wheat 
Hulled 
Barley 
Naked 
Barley 
All 
Cereal 
Phase 3 (N=3) 1 - - 0.55 - 1.07 
Phase 4 (N=10) 0.81 - 0.03 0.45 0.17 1.06 
Phase 5 (N=67) 0.93 0.02 0.01 0.41 0.02 2.18 
Phase 6 (N=29) – All 16.51 0.02 0.001 10.98 0.45 23.25 
Phase 6 (N=24) – Corn drier 
omitted 0.96 0.004 - 0.13 0.13 2.56 
Phase 6 (N=5) – Corn drier only 76.24 0.06 0.01 52.67 1.69 102.77 
Phase 7 (N=7) 1.1 0.03 - 0.65 0.004 2.21 
Phase 8 (N=18) 6.19 3.2 0.009 4.09 0.06 14.61 
Phase 9 (N=4) 0.09 0.12 - - - 0.23 
Table 15: Density of cereal grains expressed as items per litre arranged by phase 
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Figure 61: Density of cereal grains expressed as items per litre arranged by phase 
(Structure 21 corn drier omitted) 
 
The lower densities of cereal grains in earlier periods can partly be explained by the types 
of deposits that were sampled. These are represented by more midden deposits, which 
are likely to be subject to a greater degree of mixing and disturbance than surfaces, 
hearths and ash spreads. However, it may also reflect less intensive use and processing of 
cereal crops. It was clear that bulk processing was taking place in Phase 6 due to the 
presence of the large drying kiln in Structure 21 and some deposits with high grain 
concentrations. The density ratios add to the ubiquity results showing that although 
cereals, especially barley, were common on the site in all periods, they are likely to have 
been dealt with in much larger quantities from Phase 5 onwards, becoming carbonised in 
larger concentrations. It has been noted by Bond (2002: 182) that the Middle Iron Age is 
likely to be a distinct point of change in the archaeological record, with earlier 
assemblages from Neolithic sites (Bond 2007c; Milles 1986a) producing only small 
concentrations of grains. This is likely to be significantly affected by a change from small-
scale, day-to-day processing of cereals to large-scale bulk processing and storage. This has 
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significant social and cultural implications for this period (Dockrill 2002). Whether this has 
its origins in the later Bronze Age and Early Iron Age is definitely worthy of further 
consideration.  
 
The dramatic increase in cereal grain densities seen in the Viking period may be reflective 
of a further change in processing, perhaps with bulk processing taking place closer to the 
house, generating more grain, or less careful use of grain. Equally it could simply result 
from the types of assemblage used in the investigation. 
 
3.3.4: Wild taxa: 
At Old Scatness a diverse and extensive assemblage of seeds from ‘wild’ plant taxa was 
recovered from bulk soil samples, amounting to 30,000 specimens, nearly 60% of the 
combined seeds, grains and chaff elements. In many assemblages the proportion is much 
higher, with the grain-heavy samples from the corn drier having a significant impact on the 
overall results. The use of the term ‘wild’ in this instance is ambiguous and is used to 
categorise all non-domesticated plants. This category can include weeds of cultivation, 
plants gathered as or with fuel, wild plants deliberately gathered for their economic value, 
wild plants incorporated accidentally into assemblages and even plants that may have 
been cultivated on a small scale, such as in garden plots close to the settlement. All of 
these issues will be returned to during the discussion below. 
 
It is well established in the archaeobotanical literature that the often quite specific habitat 
requirements of different plants can be of great value in understanding the growing 
conditions of cereal crops and cultivation practices (e.g. Charles et al. 1997; Küster 1991). 
Plant remains from assemblages in this region generally appear to be from a great range of 
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sources and not, for example, just from crop processing waste. The use of complex 
statistical measures to analyse patterns in the data is therefore fraught with difficulty. For 
this reason, the simple measures of ubiquity, density ratios and percentage calculations 
will be used to aid more qualitative judgements about past plant use at Old Scatness. 
Although such an approach can be criticised, many useful conclusions can still be drawn. 
 
In the Iron Age assemblages, a number of the wild plant taxa could have grown as weeds 
among the cultivated cereal crops. These include fat hen (Chenopodium album); oraches 
(Atriplex sp.); common chickweed (Stellaria media); some species of mouse ear (Cerastium 
sp.); corn spurrey (Spergula arvensis); knotgrass (Polygonum aviculare); docks (Rumex sp.); 
shepherd’s purse (Capsella bursa-pastoris); cabbage family (Brassicaceae/Brassica sp.); 
bedstraws (Galium sp.); mugworts (Artemisia sp.); and some grasses, especially brome 
grass (Bromus sp.) and annual meadow grass (Poa annua). Ragged robin (Lychnis flos-
cuculi), blinks (Montia fontana) and sedges (Carex sp.) could have grown in wetter parts of 
arable fields (see below). 
 
The seeds of such plants can be thought to have entered the site with harvested cereals 
and removed from the crop during processing. Following this they would have been 
carbonised through either deliberate disposal of crop processing waste or finding their 
way into fires through other means. The amount of crop processing waste, in the form of 
cereal chaff, is generally quite low in assemblages from Old Scatness, which suggests that 
it was not routinely being disposed of on domestic hearths. 
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Phase 3: 
The range of plants in Phase 3 is relatively limited but, as already stated, the number of 
samples is low (Appendix 1-2). Corn spurrey (Spergula arvensis) is a common arable weed 
of light sandy soils, also growing occasionally in short maritime grassland (Stace 1997: 171) 
and is present from this early period. This can be seen as a reflection of the sandy soils 
that are dominant around the site. Buttercups (Ranunculus sp.), brassicas (cf. Brassica sp.) 
and grasses (Poaceae) could also have grown amongst the barley crop. 
 
Some of the weeds of more fertile ground seen in later periods are not in evidence in 
Phase 3, which may be a reflection of the less improved soils of the Late Bronze Age 
(Simpson et al. 1998: 116-120), although the limited sample size may also have some 
effect on this. Potentially wetter and more acidic conditions are shown by blinks (Montia 
fontana), sedges (Carex sp.) and heath grass (Danthonia decumbens). This is a trend that 
continues in the later phases (see below). Similar taxa are present from the Early Iron Age 
deposits at Tofts Ness (Bond 2007d) and Howe (Dickson 1994), although a greater diversity 
of non-cereal taxa were identified at both sites. 
 
Phases 4-6: 
A consideration of ubiquity values shows that the range and frequency of various wild taxa 
in the Middle Iron Age Phases (4-6) remained relatively uniform (Table 16; Figure 62). For 
this reason they will be considered together. 
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Table 16: Ubiquity (%) values of selected ‘wild’ taxa arranged by phase 
 
 
Figure 62: Kite graph showing the ubiquity values of selected ‘wild’ taxa arranged by phase 
Taxon 
 
Phase 
3 
Phase 
4 
Phase 
5 
Phase 
6 
Phase 
7 
Phase 
8 
Phase 
9 
Ranunculus sp. - Buttercups 33.3 70 79.1 79.3 100 47.1 25 
Urtica sp. - Nettles - - 1.5 - 42.9 41.2 50 
Chenopodium album - Fat-Hen - - 19.4 17.2 14.3 47.1 - 
Montia fontana - Blinks 66.7 70 83.6 82.8 71.4 41.2 50 
Stellaria media - Common Chickweed - 60 79.1 82.8 100 100 75 
Cerastium sp. - Mouse-Ears - 20 32.8 20.7 28.6 - - 
Spergula arvensis - Corn Spurrey 33.3 60 79.1 58.6 71.4 70.6 25 
Lychnis flos-cuculi - Ragged-Robin - 40 58.2 48.3 57.1 11.8 - 
Silene sp. - Campions - - 11.9 6.9 42.9 29.4 - 
Polygonum aviculare - Knotgrass - 10 28.4 13.8 57.1 - - 
Rumex sp. - Docks 33.3 - 37.3 20.7 85.7 70.6 100 
Capsella bursa-pastoris - Shepherd's-
Purse - - 22.4 3.5 - 5.9 - 
cf. Brassica sp. - Cabbages 33.3 10 34.3 17.2 14.3 35.3 - 
Empetrum nigrum - Crowberry - 10 17.9 10.3 14.3 29.4 25 
Calluna vulgaris - Heather - - 52.2 31 - - - 
Erica cinerea - Bell Heather - 10 52.2 37.9 - - - 
Potentilla erecta - Tormentil - 20 23.9 20.7 - - - 
Potentilla sp. - Cinquefoils - 50 52.2 31 14.3 35.3 - 
Plantago sp. - Plantains - 30 43.3 13.8 28.6 41.2 25 
Littorella uniflora - Shoreweed - 30 71.6 34.5 57.1 - - 
Galium sp. - Bedstraws - - - - 42.9 17.7 - 
Tripleurospermum maritimum - Sea 
Mayweed - 40 46.3 41.4 71.4 35.3 - 
Potamogeton sp. - Pondweed - 40 32.8 55.2 28.6 41.2 - 
Juncus sp. - Rushes - 10 50.8 10.3 42.9 - - 
Luzula sp. - Wood-Rushes - - 25.4 37.9 - - - 
Carex sp. - Sedges 33.3 90 95.5 89.7 85.7 47.1 25 
Poa sp. - Meadow Grasses - 20 59.7 48.3 71.4 11.8 - 
Bromus sp. - Bromes - - 17.9 24.1 - 11.8 - 
Danthonia decumbens - Heath-Grass 33.3 50 52.2 69 42.9 35.3 - 
Poaceae indet. - Grass Family 66.7 60 94 89.7 85.7 76.5 75 
Seaweed - 40 65.7 51.7 71.4 76.5 75 
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Corn spurrey reaches a peak in Phase 5 with a ubiquity of nearly 80% and remains present 
in over half the samples until Phase 9. At the site of Pool, corn spurrey showed a dramatic 
increase in the Viking and Late Norse phases and was interpreted as being associated with 
the expansion of oat cultivation at this time (Bond 2007c: 192-193). The evidence from Old 
Scatness is clearly different, although the earlier periods covered are absent from Pool. It 
would seem that this plant is probably reflective of sandy soils and cultivation in a coastal 
location. Corn spurrey can also be tolerated as a weed that is useful as animal fodder or 
graze in a crop rotation system (Shirref 1814: 42), which could lead to it remaining 
common in arable fields. 
 
Common chickweed (Stellaria media) is a weed of fertile cultivated ground and, as with 
corn spurrey, is ubiquitous throughout much of the settlement at Old Scatness. Its 
presence is recorded from the Neolithic onwards at sites such as Scord of Brouster, 
Shetland (Milles 1986a), Pool (Bond 2007c: 189) and Tofts Ness (Bond 2007d: 160), Orkney 
and was the most commonly occurring weed from the Early Iron Age onwards at Howe 
(Dickson 1994: 135). This taxon is generally considered to reflect fertile soils (e.g. Dickson 
1994: 135) and, as a low growing plant, could reflect harvesting by uprooting or reaping 
low on the stem (e.g. Bond 2007c: 190).  
 
Mouse ear (Cerastium sp.), knotgrass (Polygonum aviculare) and shepherd’s purse 
(Capsella bursa-pastoris) also grow quite low to the crop and their presence, sometimes in 
quite large numbers, may also lend weight to this view. Few cereal-sized culm bases were 
identified in the assemblages which may suggest that uprooting was not the main method 
of harvest, although a low frequency of disposal of early processing waste could have a 
significant effect on the visibility of these elements. A similar scenario was envisaged for 
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Late Iron Age crops at Pool (Bond 2007c: 191) and barley straw from a Middle Iron Age 
conflagration layer at Dun Bharabhat contained a large proportion of culm bases, 
suggesting uprooting (Church 2002a: 72).  
 
Mouse-ears and knotgrass also add to the impression of sandy yet fertile soils being 
cultivated around Old Scatness at this time. Additional nitrophilous weeds that have 
relatively high ubiquity scores are fat hen (Chenopodium album), docks (Rumex sp.) and 
brassicas (cf. Brassica sp. and Brassica/Sinapis sp.). These can all be taken to imply 
relatively fertile cultivated soils being used to grow the cereal crop. 
 
Sea mayweed (Tripleurospermum maritimum) is a commonly occurring plant which is 
found throughout the occupation of Old Scatness. In other studies this plant has been 
considered a weed of arable cultivation (Bond 2007c: 190-191), perhaps being spread with 
seaweed manure or representing a casual from plant communities prior to cultivation. The 
preference of this plant for coastal areas most likely reflects the proximity of cultivated 
land to the sea, which is generally unavoidable in Shetland. In coastal areas sea mayweed 
is known to hybridise quite readily with scentless mayweed (T. inodorum), a common 
weed of cultivated land. This hybrid is ≥80% fertile (Stace 1997: 736) and could represent 
an effective weed in an area such as Shetland. Whether this could be distinguished easily 
based on features of the achene is unclear. 
 
A further interesting point to consider in relation to this plant is the distinct increase in 
ubiquity in the Pictish Phase 7 and subsequent decline. Although only speculation, this 
could in part represent the extending of cultivation into previously uncultivated coastal 
land for the growth of oats. As this new cereal became more established in later periods 
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its presence in arable fields may have declined. A similar situation may exist for the two 
types of campion identified (Silene dioica and S. uniflora) which are often found on open 
cliffs and scree slopes, often with a coastal distribution (Stace 1997: 176). 
 
What is also of interest is that in the later periods (Phases 7 and 8) the signature for sandy 
soils is also accompanied by an increase in nitrophilous weeds, such as nettles (Urtica sp.), 
fat hen (Chenopodium album), common chickweed (Stellaria media) and dock (Rumex sp.). 
Such a signature in the botanical record seems at odds with the evidence from the 
surrounding soils, which seem to have less manure input at this time (Simpson et al. 1998: 
121-122). Whether this represents increased soil fertility in part of the cultivated land or a 
change in cultivation methods is unclear at present. 
 
In addition to the traces of sandy soils, the relatively high ubiquity scores for heath grass 
(Danthonia decumbens) throughout all phases might suggest the cultivation of more acidic 
soils. It is possible that a number of taxa associated with wetland habitats, such as blinks 
(Montia fonana) and sedges (Carex sp.) could reflect wetter areas in fields, especially on 
less free draining soils. Two possible ergot (Claviceps purpurea) sclerotia from Phase 5 also 
indicate that some areas of arable fields may have been quite damp, although the limited 
occurrence of this fungus should not be exaggerated and seems unlikely to have 
represented a significant grain contaminant. 
 
While this may be true, both blinks and sedges have very high ubiquity scores during the 
Middle Iron Age (70%-83.58% and 89.66%-95.52% respectively). In addition, both taxa are 
among the most numerous in many contexts. If all were considered to have grown 
amongst the cereal crop, they would reflect a serious problem of waterlogged soils. 
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Blinks is a herbaceous annual that is a virulent weed and coloniser which grows well on 
disturbed ground and in damp places (Stace 1997: 156; Curran 1985). Although two sub-
species were often present (M. fontana ssp. fontana and M. fontana ssp. chondrosperma) 
it was decided not to count them separately since their habitat preferences are almost 
indistinguishable (Stace 1997: 156-157). Experimental work in Ireland (Curran 1985) found 
that the latter sub-species was an unexpected minor part of the weed community and a 
rapid coloniser of milled peatland prior to tillage. The plant can produce up to 12,000 
seeds in a 1m2 colony but was found to fruit towards the end of April, long before the 
harvest of a cereal crop (Curran 1985). However, if the crop was reaped low or gathered 
by uprooting it may have been possible for blinks seeds to have been brought to the site. It 
could also have grown in other habitats that were exploited or simply on and around the 
settlement. Its ability to colonise quickly and produce large numbers of seeds could mean 
that they were simply common on the site, entering hearths frequently through daily 
activities in domestic structures. 
 
Blinks has a relatively low representation in context [3692] (1.82%), which is thought to 
contain a significant proportion of crop processing debris, while its contribution to the wild 
plant assemblage in corn drier context [3086] (9.22%) was found to be comparable to a 
number of floor surface deposits. This supports the view that it grew amongst cultivated 
cereals but it is considered that a range of factors are responsible for its presence in 
archaeobotanical assemblages. 
 
A number of plants associated with heath and wetland habitats, including blinks (Montia 
fontana), as well as tormentil (Potentilla erecta), common milkwort (cf. Polygala vulgaris), 
sedges (Carex sp.), rushes (Juncus sp.), wood rush (Luzula sp.), shoreweed (Littorella 
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uniflora) and quillwort (Isoetes cf. lacustris), show a peak in ubiquity during Phase 5. In 
addition, wild grasses, although not heath grass (Danthonia decumbens) also show a peak 
at this time. Bell heather (Erica cinerea) and ling (Calluna vulgaris) share this trend but 
have been discounted since there is the possibility that they were not recognised in earlier 
identifications. Remains of heather stem/root fragments, leaves and buds/flowers are 
relatively common in most periods, as were fragments of moss (Bryophyta). Small 
spherical specimens identified as possible fungal sclerotia were also a common 
occurrence, sometimes in large numbers; over 800 counted from context [6259] in 
Structure 21. Since further identification was not possible, their source remains 
indeterminate but there is a temptation to associate them with other plants of wetland 
and heathland communities. 
 
The trend appears most pronounced for the sedges, which have a massive input to most 
Middle Iron Age assemblages, reaching 95.52% ubiquity in Phase 5 and numeric 
dominance in many samples. From all Phase 3 to 6 deposits, sedges account for nearly a 
quarter of all identified non-cereal seeds. However, by Phase 8 sedges are present in less 
than half the samples, declining to only 25% ubiquity in Phase 9. 
 
As already stated, there is the possibility that sedges and other heath/wetland plants grew 
as weeds in damp parts of arable fields. Their gradual decline in later periods may 
demonstrate that conditions around the site and in arable fields were becoming drier, 
perhaps due to climatic factors or improved drainage. Seeds of these plants have been 
found in contexts associated with crop processing ([3692] and [3682]) and cleaner grain 
products ([3086] and [9200]). However, in these contexts, the contribution of sedges and 
other wetland/heathland taxa is much lower than in other deposits. 
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It would therefore seem likely that a proportion of the wetland/heathland taxa entered 
the site and its hearths by other means. It has been postulated that many of the sedge 
seeds entered dwellings with the fuel being used, which is generally considered to have 
been predominantly peat (e.g. Dickson 1994; Church & Cressey 2006). Considering the 
environments from which peat would be gathered this is a possible source, although it 
becomes less likely if deeper, more humified peat is considered to have been burnt. A 
change in the representation of these taxa could result if deeper, well humified peat was 
being exploited in later periods, which might be expected to accumulate less seeds from 
overlying vegetation. By the Middle Iron Age blanket peat formation was well advanced 
(Keith-Lucas 1986; Whittington & Edwards 1997: 17-19) and it could be expected that well 
humified peat was available for exploitation from this time onwards. Alternatively, if dung 
was used as a fuel, seeds of such plants could be from within dung or have entered the fire 
adhering to the surface, either from vegetation in the areas grazed or from plants used as 
bedding within a byre (e.g. Anderson & Ertug-Yaras 1998). Viking age burnt animal dung 
from Iceland was found to contain a large proportion of Cyperaceae seeds (41%), along 
with possible cereal processing debris (Trigg et al. 2009). This suggests that sedges were 
important in graze or fodder, adding weight to the possibility of dung fuel as a mechanism 
for their occurrence in domestic structures. 
 
Equally, such taxa would be prevalent in peaty turves, which also had a utility in more 
recent times, such as keeping a fire smouldering slowly overnight (Kissling 1943: 83-86). 
Decline in such taxa in later periods could therefore be the result of a decline in the use of 
such fuel sources, although it is difficult to identify its use from the evidence currently 
available from Old Scatness. Dung as a fuel is recorded in the Northern Isles from areas 
with limited peat reserves (Fenton 1978: 206-209) and pieces of carbonised calf dung were 
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recognised in Early Phase 7 deposits at Howe (Dickson 1994: 130). A comparable pattern 
was observed for a similar range of taxa at Pool in the later phases (Bond 2007c: 180), 
which may reflect synchronous developments elsewhere. 
 
An option which often gains little consideration is the deliberate use of sedges within the 
domestic structures. Although use as thatch (e.g. Smith 1999: 331) is a possibility, 
incidents of such material entering the hearth would be fairly limited other than through 
deliberate disposal or if a constant ‘seed rain’ from the thatch is envisaged. Sedges could 
also have been used as animal bedding or lower-quality fodder, although evidence of 
animal stalling within the Old Scatness settlement is absent at present. An alternative 
hypothesis is that the sedges, along with some other plants such as grasses and rushes, 
with associated taxa could, in many instances, represent the remains of floor coverings. 
The routine presence of such plants within the dwelling could be expected to lead to a 
relatively high frequency of charring events. A further consideration is that despite the 
relative fragility of vegetative plant parts (stems, roots and leaves), they are often 
preserved in quite high concentrations, including monocotyledonous and dicotyledonous 
stem and root fragments, heather leaves and the slightly more durable heather stems and 
roots. 
 
Ethnographically, houses from the crofting period in the Northern Isles and the 
blackhouses of the Western Isles did not use such flooring materials other than in the 
byre, relying only on beaten earth and ash floors (Fenton 1978: 163; Holden 2004: 34) 
similar to those found in the centres of the large roundhouses at Old Scatness. It is also 
important to consider that a flooring of such material close to a hearth could be a fire 
hazard but in other parts of the large structures this would be less of a problem. In the 
203 
 
 
underwater excavations at Dun Bharabhat, Lewis, one of the outbuildings was found to 
have had a floor composed of alternate layers of straw and heather, which was 
interpreted as a byre floor on the basis of fungal spore evidence (Clarke 2000). From 
Oakbank Crannog, the waterlogged remains of rushes were considered to perhaps 
represent flooring materials, although they could equally have been used to repair the 
thatch, which seems to have been predominantly of bracken (Miller 2002: 40-41). 
Waterlogged material from the Early Iron Age roundhouse at Tofts Ness, Sanday, was also 
interpreted as representing the use of sedges and rushes as floor coverings (Dockrill 2007: 
82). 
 
Another frequently overlooked interpretation is the use of such plants in craft production, 
including the manufacture of basketry, mats, ropes and so on (Hurcombe 2000). Although 
such uses are difficult to trace in assemblages of carbonised macrofossils, the removal of 
seed heads in the preliminary stages of manufacture could result in the large numbers of 
seeds recovered from a number of samples (Hurcombe 2000: 160). 
 
Plants such as buttercups (Ranunculus sp.), plantains, including ribwort plantain (Plantago 
lanceolata), clovers (Trifolium sp.), selfheal (Prunella vulgaris), and a number of grasses 
(Poaceaea indet.) could have grown in more open grassland habitats. In addition, some 
species such as tormentil (Potentilla erecta), common milkwort (cf. Polygala vulgaris) and 
heath grass (Danthonia decumbens) could have grown in areas of more acidic dry 
grassland. As already noted, some of these taxa could also have grown on cultivated land. 
Whether such plants could represent the remains of gathered fodder, grassland plants 
gathered for other purposes or seeds from animal dung remains to be seen. Such species 
are quite common in archaeobotanical assemblages from across the region, although the 
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most comparable range of identified taxa is from Howe (Dickson 1994), and are likely to 
represent similar processes elsewhere as well as at Old Scatness. 
 
‘Wild’ plants of possible economic value: 
Among the taxa listed under the title ‘wild taxa’, there are a number that could have 
economic value. It must however be remembered that there are a great number of plants 
with the potential to have been exploited for food or other products but there is great 
danger in extrapolating this blindly to imply that they were. The acceptance of plants and 
their products is strongly governed by cultural attitudes (Farb & Armelagos 1980: 165-167) 
and it is likely that only a selection of the potential uses were employed by any one 
society. Untangling the taphonomic histories of such plants is complex, especially when 
one considers that many, if utilised, would have been grown or gathered for fleshy parts, 
such as leaves, shoots or roots/tubers, which have a very poor chance of survival in 
charred macrofossil assemblages. 
 
Some plants that fall into this category include fat hen (Chenopodium album), corn spurrey 
(Spergula arvensis)and oraches (Atriplex sp.). The leaves of these plants are edible, as are 
the seeds of fat hen, which have been found in occasionally quite large numbers in Iron 
Age contexts in Denmark (Henriksen & Robinson 1996) and even the stomachs of a 
number of bog bodies (Behre 2008), although most likely as an unintentional contaminant 
of the cereals eaten. As stated, the increase in ubiquity in Phase 8 could represent 
increased soil fertility or manuring of arable fields at this time rather than any deliberate 
exploitation. In addition, the low concentration of weed seeds in the Structure 21 corn 
drier would at least suggest that the hulled barley crop was kept quite pure rather than 
being deliberately bulked out with other seeds. 
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Another set of seeds which are present in most phases, occurring in around a third of 
samples in Phases 3, 5 and 8, are from the cabbage family, most being identified as 
Brassica sp., with a small number identified as cabbage/mustard (Brassica/Sinapis sp.). 
Unfortunately the process of carbonisation makes more precise identification problematic 
(e.g. Zohary & Hopf 2000: 139). In other archaeobotanical investigations, such as 
Scalloway, Shetland (Holden & Boardman 1998), Howe, Orkney (Dickson 1994), Dun 
Bharabhat, (Church 2000) and Cnip (Church & Cressey 2006), Lewis, wild turnip (Brassica 
rapa) was identified. At Cnip it was considered that wild turnip may have been tolerated as 
a weed to aid soil stability or grown as a fallow crop, which could also be considered 
possible at Old Scatness. 
 
Although one is often inclined to think of more modern cultivated varieties of these plants, 
wild cabbage (B. oleracea var. oleracea), black mustard (B. nigra) and charlock (Sinapis 
arvensis) are probably native to Britain (Stace 1997: 275-276) and could also have grown 
wild in Shetland. The domestication of brassicas is thought to have been as an oil crop 
rather than as a leafy vegetable and early finds of brassicas from Swiss lake village sites 
and Mesopotamia suggest that from an early date they were at least tolerated as weeds 
whose seeds could be used for oil (Zohary & Hopf 2000: 139-140). Another potential use is 
the consumption of leaves or tubers, which, as stated above, is not easy to trace in 
carbonised assemblages. The lipid traces of brassicas have also been detected in ancient 
ceramics from the Iron Age onwards (Evershed et al. 2001) and further work of this type at 
Old Scatness may yet help clarify their role in the diet of the site’s inhabitants. 
 
If brassicas were present only as wild varieties there is the possibility that their 
representation is the result of growth among cereals and other crops. As already stated, 
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charlock is a recognised weed of flax cultivation. In many assemblages the seeds of 
brassicas only represent a small proportion of the identified wild plant taxa, which may 
support such a view. 
 
A few things must also be considered when thinking about these genera however. The first 
is the fact that seeds potentially being used for oil or from plants being used for their 
leaves are not likely to enter the domestic hearths regularly or in large numbers. 
Furthermore, when the seeds do enter a fire the potential for their survival is quite 
limited. Having a high oil content the likelihood that they will be destroyed by fire is higher 
than for the seeds of many other taxa (Wilson 1984: 204-205). For such reasons, some of 
the assemblages in which brassica seeds appear in larger numbers are of great interest. 
For example SF30897 [3692] in Structure 12 contains 237 (7.05%) cf. Brassica sp. and 
Brassicaceae indet. seeds, the majority of which are likely to have also been cabbages or 
mustards. This context has been interpreted as representing primarily crop processing 
waste but the degree of mixing with other material is unknown. In addition, the generally 
poor survival of brassica seeds may suggest that the assemblage before carbonisation 
contained a far greater number of specimens. Collection of brassicas and their seeds could 
have been from plants growing among cereal crops, which would remove the need to 
grow them separately or range far to gather them and would explain their presence in 
such a deposit. It is interesting that in the other sample (SF36929) from [3692] brassicas 
account for only 2.4% of the wild taxa. Considered as items per litre, the concentration of 
brassica seeds varies considerably between the two samples (8.46 compared to 0.92). Not 
only does this show that there is likely to be a difference in the deposition of brassica 
seeds between the two samples but it also demonstrates the value of taking multiple 
samples from individual contexts. 
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Two deposits from Structure 14 also contained relatively high proportions of brassica 
seeds; hearth fill [4680] and an ashy deposit [4561]. Context [4680] is quite interesting in 
that it contains few other seeds and few arable weeds, although six cf. Brassica sp. and 
Brassicaceae indet. is perhaps not sufficient for detailed interpretation. In general 
however, some of the deposits at Old Scatness suggest that brassicas may have been 
exploited by the site’s inhabitants, either through gathering wild plants or those growing 
among the cereal crop, or small-scale cultivation in garden plots. 
 
Crowberry is a heathland taxon which produces edible, yet sour berries. It grows in 
moorland habitats and it has been suggested that its fruit were deliberately gathered for 
consumption (Dickson 1994: 135). The number of seeds recovered from the Iron Age levels 
is low, amounting to just 28 from Phases 3 to 6 and accounting for only 0.11% of identified 
seeds. However, as noted for flax, if crowberry fruit were gathered for food, the likelihood 
of seeds coming into contact with fire would be rather limited. The prevalence of other 
plants from similar habitats, such as the sedges, rushes and heather mentioned above may 
indicate that it was gathered with these rather than in its own right. This could be 
supported by the presence of crowberry leaves in some of the assemblages. 
 
If deliberately harvested, the fruit of crowberry and the seeds of brassicas discussed above 
could have been employed as flavourings, but unfortunately in the absence of very 
specific, un-mixed assemblages this must remain speculative. 
 
In almost all samples from Middle Iron Age deposits at Old Scatness the remains of 
carbonised seaweed, mostly identified as wracks (Fucoid algae) have been recovered. In 
other archaeobotanical studies (e.g. Dickson 1994: 132; Holden & Boardman 1998: 102) 
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seaweed has been considered to have been used as a fertiliser, animal bedding or fodder 
(see also Fenton 1986: 48-82). While such uses are very possible, in the absence of 
evidence for stalling, it would seem unlikely that the remains represent animal bedding or 
fodder and it is difficult to see how material used as a fertiliser would end up being burnt 
in domestic hearths. Seaweed can be burnt to produce lye (Fenton 1978: 59) but the 
deliberate burning of seaweed on the site seems unlikely since the process produces large 
amounts of noxious smoke (Church 2002b: 82), although the large stalks of redware were 
burnt in Orkney during the eighteenth and nineteenth centuries (Fenton 1985: 98-99). The 
seaweed remains are not of this type and it may therefore be assumed that use of 
seaweed in this way was not being undertaken. 
 
More recently in areas where peat was scarce a fuel made of dung, straw and seaweed 
was often used (Fenton 1978). This could result in the type of remains recovered, although 
it might be expected that such a practice would lead to larger amounts of seaweed being 
recovered from the samples. The consumption of seaweed is also a possibility. Aside from 
obvious examples from Welsh and Japanese cuisines, the consumption of seaweed, 
including dulse (Palmaria palmata) and pepper dulse (Laurencia pinnatifida) as a salad or 
rolled into a plug and chewed like tobacco, is noted from the eighteenth century in the 
Northern Isles (Fenton 2007: 62). If seaweed was consumed and brought into dwellings 
regularly, frequent contact with fire could be expected, either through incidental charring 
or the disposal of less edible/palatable parts. However, the consumption of wracks does 
not appear to be recorded historically. 
 
An interesting deposit from a slab-sided box next to the Structure 8 ‘oven’ (context [1897]) 
was found to be composed almost entirely of seaweed ash and associated marine fauna 
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and may have had a role in food preservation (Chapter 4). However, the different taxa 
present and the apparent uniqueness of the deposit indicates that the activities 
represented in Structure 8 are quite specific to this building. 
 
3.3.5: Mineralised seeds: 
In a number of contexts seeds which appeared to have been preserved through mineral 
replacement were identified. These remains are predominantly from Phase 5 deposits in 
Structure 12, with a further 8 indeterminate seeds recovered from Structure 8. Four 
indeterminate mineralised seeds were found within the Phase 4 yellow clay-lined building 
and single specimens of sedge (Carex sp.) and pink family (Caryophyllaceae) were 
recovered from occupation levels in Structure 21. In Structure 12, the density of these 
remains is 0.12 items per litre across all contexts which, although not a great 
concentration, is higher than the 0.04 items per litre from Structure 8 and the Phase 4 
yellow clay-lined building. 
 
The mineralised remains from Structure 12 were not all identifiable, with about half 
remaining indeterminate. Among those that were identified, 10 were from the pink family 
(Caryophyllaceae), grasses (Poaceae), sedges (Carex sp.), nettle (Urtica sp.), buttercup 
(Ranunculus sp.), campion (Silene sp.) and a possible heather bud (Calluna vulgaris). In 
addition to these taxa, five possible brassica (cf. Brassicaceae indet.) seeds were identified 
from context [3670] in Structure 22.  
 
The range of species represented is quite limited but aligns well with the carbonised 
remains that were identified. The greater value of these remains is in considering their 
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distribution in relation to their means of preservation and the kinds of processes that 
could have influenced this. These issues will be considered in the next chapter. 
 
3.3.6: Growing conditions during the Iron Age: 
Although the period covered by the Iron Age is long, the arable weed communities present 
seem to show a considerable amount of stability. The general pattern is for soils that were 
fertile but also quite sandy. The relatively limited evidence from Phase 3 might suggest less 
soil improvement at this time, in line with findings from the arable soils (Simpson et al. 
1998: 116-120). The maritime climate is reflected by the remains of sea mayweed, among 
other plants, which is emphasised by the proximity of cultivated land to the sea. Although 
the pathways are difficult to disentangle, parts of the arable fields are likely to have been 
quite wet, allowing plants such as blinks and sedges to grow amongst the cereal crop but 
perhaps not as extensively as the numbers of seeds would at first suggest. Such conditions 
could also account for the occasional finds of possible ergot sclerotia, although there does 
not appear to have been a serious contamination of the crop. It is likely that the majority 
of these weeds grew among the barley crop, with the potential contribution from the 
possible cultivation of oat or flax remaining minimal until later periods. The evidence from 
the weed flora fits well with evidence from the arable soils, which point to considerable 
improvement from domestic midden material, hearth ash and manure during the Iron Age 
(Simpson et al. 1998: 121). 
 
The greatest degree of variation is seen in later periods, a situation that is brought into 
perspective by the results from the Iron Age levels. Although there was a general 
continuity in the weed communities, suggesting the continuation of certain cultivation 
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practices, there does appear to be an increase in certain nitrophilous weeds, although the 
direct cause of this is ambiguous. 
 
Unlike at Pool (Bond 2007c), there does not appear to be a significant increase in plants 
characteristic of sandy soils in the Viking and Norse periods, which have a high ubiquity 
throughout. A significant increase in sea mayweed during Phase 7 could represent the 
breaking of new ground for oat cultivation. This must remain speculative however. A 
decline in wetland and heathland taxa in the later phases would seem most likely to 
represent changes in fuel use or a less intensive use of such plants within domestic 
structures rather than drier growing conditions. 
 
3.3.7: Significant contexts and deposits: 
As has already been noted above there are some contexts which are quite distinct from 
many of the other assemblages and have a significant bearing on understanding cereal 
cultivation and processing. Some of these shall be discussed below. A number of these 
deposits are also of value in understanding the distribution of particular activities but 
these issues will be dealt with in the following chapter. 
 
The structure 21 corn drier: 
When considering the economy of the Old Scatness settlement in the Iron Age, one of the 
most significant set of deposits is that recovered from the corn drying kiln in Structure 21. 
Although this is quite late in the Iron Age sequence it gives an excellent opportunity to 
investigate the composition of a cleaned barley crop. As already stated, the differences in 
processing different cereals may mean that the corn drier does not represent the entire 
arable economy of the settlement at this time, most likely being biased towards the hulled 
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barley crop. There is however the possibility of a gradual accumulation of remains from 
the drying of all kinds of cereals, under which circumstances the proportions of different 
taxa may represent their relative importance at this time. 
 
When all five samples (SF30875, SF33779, SF33782, SF33778, and SF33053) are considered 
together, 95.68% of the material is accounted for by cereal grains and chaff. Cereal grains 
average 102.77 items per litre, which is many times greater than any other deposits 
analysed from the site, including some of the rich Viking period assemblages (Bond & 
Summers 2010). Of the cereal grains assigned a taxonomic grouping, over 99.9% are barley 
grains, the majority of which were a hulled variety (Figure 63), with naked grains 
accounting for only 2.21% of the barley remains. This would suggest that predominantly 
clean grain was being dried, presumably prior to storage. 
 
 
Figure 63: Photograph of carbonised hulled barley (Hordeum vulgare var. vulgare) grains 
from sample SF30875 of context [3086] in the Structure 21 corn drier 
 
The grain from the feature was generally in good condition, with only a small amount of 
evidence for germinated grain (3.12%), which could be taken to represent spoilage, 
although an occasional use for drying malt cannot be ruled out. There is no evidence for 
parasitic or fungal attack among the grain. Over half the grain from the feature showed 
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possible evidence of immaturity when carbonised, which suggests that despite the success 
of the arable economy, a significant proportion of the barley crop was harvested in an 
under-ripe state. This may be the result of shorter growing seasons in more northerly 
latitudes. 
 
Although the proportion of cereals in these assemblages is very high, a number of seeds 
from wild taxa are also represented. Corn spurrey accounts for over a quarter of the non-
cereal seeds, clearly showing the relatively light nature of the arable soils. A signature for 
well fertilised soils is shown by weeds such as fat hen, common chickweed and docks, with 
grasses, brassicas and cinquefoils also perhaps having grown among the cereal crop. The 
sedges that are so prolific in many other Iron Age assemblages have a much lower 
representation in the corn drier (5.58%). It would seem likely that these are the remains of 
sedges that grew among the cereal crop, perhaps along with blinks in wetter parts of 
fields. Because the remains appear to represent a mostly clean barley crop, a number of 
the arable weeds that may have been harvested with the cereal are likely to have been 
removed during processing. 
 
It must also be remembered that there is likely to have been a contribution to the wild 
plant assemblage from the fuel used, which appears to have been peat. Equally there is 
the possibility that mats of straw, rushes, grasses or sedges being used to support the 
drying grain which could also have been burnt. In more recent corn drying kilns in the 
Northern Isles straw was used as a platform for the cereal crop (Fenton 1978: 375-387). If 
a similar method was used in the Old Scatness kiln some of the straw, chaff and weed 
seeds are likely to have been in the kiln as part of the drying bed. 
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The provision of a large grain drying kiln at this time demonstrates a number of things. 
Most significantly that barley cultivation at Old Scatness, at least towards the end of the 
Middle Iron Age, was successful enough to warrant the construction of a large, purpose-
built drying structure to process large quantities of grain. Bulk processing of grain is shown 
in the later levels of the broch at Howe, where a large deposit of barley grain associated 
with a kiln feature was interpreted as the remains of an accident during grain-drying 
activities (Dickson 1994: 127-130). However, it must be noted that this deposit and the 
replacement kiln are not on the same scale as the Old Scatness example. If also considered 
to have performed a role in drying cereals, the ‘oven’ in Structure 8 at Old Scatness can 
probably be thought to have operated on a household rather than settlement-wide scale. 
The Old Scatness corn drier would seem most practically to have operated on a 
settlement-wide scale, serving a role in centralised processing and storage of the cereal 
crop.  
 
Deposits resulting from the combustion of large quantities of grain are a feature which 
becomes more common on Middle Iron Age sites (Bond 2002: 182). The deposit from 
Howe has been noted and a large quantity of stored grain was considered to have been 
burnt in the conflagration at Scalloway broch (Holden 1998). It would seem unlikely that a 
drying kiln such as this would be unique to Old Scatness but parallel structural remains of 
the same period have not yet been recognised elsewhere in the region. Holden (1998: 126-
127) considered the bulk storage of clean grain at Scalloway to be a higher risk strategy 
more reflective of traded grain or crops given in tribute to the broch occupants. The 
provision of a drying kiln, at least in the later stages of the Old Scatness Middle Iron Age 
settlement might suggest that this was in fact the main means of storage and that bulk 
processing of barley grown by the site’s inhabitants was a routine practice. However, the 
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potential importance of trade and redistribution should not be ignored and the export of 
grain from the site may have been facilitated by this type of processing. 
 
At this time in the rest of Britain, the Roman occupation of the country led to a number of 
economic developments (Potter & Jones 1992: 66-98). It is at this time that there is a 
proliferation in grain drying structures, which may be connected to the intensification of 
arable production to feed the growing requirements of towns, cities and military sites (e.g. 
Dark & Dark 1997: 113). Much has been made in the literature of the development of the 
‘producer’ sites that fed these new types of settlement (e.g. Jones 1985; van der Veen 
1992). If the corn drier at Old Scatness can be interpreted within a similar framework to 
that presented by van der Veen & Jones (2007), there is the potential that such an increase 
in production and processing was at least in part a result of trade and exchange in grain 
products, perhaps in return for prestige items. 
 
The Structure 8 ‘oven’: 
Within Structure 8, the ‘oven’ feature against the east wall is of special interest and the 
archaeobotanical assemblages from it have significant potential in advancing the 
interpretation of its role in the building. The two assemblages from the oven are SF45029 
from context [9200], which represents carbonised material and clay sampled from among 
the coursed masonry walls of the feature, and SF45052 from context [9201], the burnt 
residue in the base of the fire box (see Table 17). The evidence from these deposits is 
discussed in some detail in Chapter 4 but some aspects of the remains will be presented 
here.  
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Context 9200 9201 Total All other STR 8 samples 
Sample 45029 45052   
Volume (litres) 8 27 35 145 
Number of cereal grains 101 145 246 111 
Cereal grains per litre 12.63 5.37 7 0.77 
Number of barley grains 51 88 139 31 
Barley grains per litre 6.38 3.26 3.97 0.21 
Number of germinated barley grains 8 10 18 1 
% germinated barley grains 15.69% 11.36% 12.95% 3.23% 
Table 17: Summary table showing the proportion of germinated barley grains recorded in 
samples from the Structure 8 ‘oven’ compared to other deposits in the building 
 
After the samples from the Structure 21 corn drier, sample SF45029 contains one of the 
highest proportions of cereal remains (58.06% grains and chaff) (Table 17). Cereal grains 
have a density of 12.63 per litre, which, although not enormously high, is significantly 
higher than the average from Structure 8 (2 grains per litre) and the combined results from 
all Phase 5 assemblages (2.18 grains per litre). As with the corn drier, the cereal 
assemblage is dominated by hulled barley. Chaff elements are quite common, with a ratio 
of one rachis internode to every ten barley grains (using a corrected total for barley grains 
incorporating the relevant proportion of indeterminate cereal grains). However, the 
amount of chaff does not reach the same level as some other deposits on the site, such as 
context [3692] in Structure 12 (see next page). This indicates that cereals in a primarily 
clean state were important in the role of this feature. The full potential of this is explored 
in Chapter 4. 
 
Some of the barley grains in this assemblage showed signs of germination. Although it is 
tempting to assign these findings to brewing at the settlement, the proportion of 
germinated grains (15.69%) may not be high enough to support such a view. It is possible 
that some grains were germinated but not sufficiently to be recognised through the 
inspection of morphological characteristics using low-powered microscopy. This may 
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suggest that malted grain was used in conjunction with the oven feature. The 
concentration of potentially malted barley grains is the highest from any other deposit yet 
investigated at Old Scatness. It does not confirm malting and brewing at the site during the 
Iron Age but is a tantalising hint that such activities were undertaken. As already discussed 
in Chapter 2, malting and brewing are likely to have been a culturally important way of 
mobilising and maximising returns from grain surpluses. A site like Old Scatness, with 
evidence for large scale arable production, is a prime candidate for such activities. 
 
There is quite a striking difference between contexts [9200] and [9201], the latter being 
heavily dominated by charred peat and other fuel material, which may also have included 
burnt dung or turves. The amount of this material suggests that either a fire was lit in the 
feature or burning embers were raked in from the surrounding hearth. Of the grains, seeds 
and chaff, over three quarters was accounted for by the seeds of wild taxa and a much 
smaller amount of cereal chaff was present. A higher proportion of plants from wet and 
heathy habitats were represented in context [9201], including sedges, blinks, rushes, bell 
heather, and heath grass, along with other grasses. Many of the same potential arable 
weeds were present in both samples, such as chickweed, corn spurrey, brassicas, and sea 
mayweed. This further emphasises the likelihood that [9200] predominantly represents 
material relating to the use of the feature, while in [9201] this is combined with material 
derived from the fuels used to heat it. It is likely that the cereal input to context [9201] 
was predominantly by the same means as for [9200], with the smaller amount of chaff 
probably representing greater exposure to the fire. 
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Contexts [3682] and [3692] in Structure 12: 
The remains of cereal chaff and crop processing debris is limited from most assemblages at 
Old Scatness. For such reason, the remains in three Phase 5 samples from contexts [3682] 
(SF30891) and [3692] (SF30897 & SF36929) in Structure 12 are of particular significance. 
The ability to compare these assemblages with those outlined above representing 
predominantly clean grain is also of significance. As with the Structure 8 oven material, 
these remains are discussed further in Chapter 4 but a brief consideration is also necessary 
here. 
 
The amount of chaff in these assemblages is readily apparent, especially in sample 
SF36929. If one compares the number of rachis internodes to a corrected total for barley 
grains (achieved by adding the appropriate proportion (96.15%) of the indeterminate 
cereal grains to the total number of barley grains), a ratio of 1:1.24 is reached. For all three 
samples from [3682] and [3692] this ratio is 1:1.91, which is still fewer grains than would 
be produced by the presence of whole spikelets of 6-row barley (1:3). Based on this alone, 
following the same principles as those used by Martin Jones (1985) and Marijke van der 
Veen’s (1992: 82-84) ‘Method 1’ in association with wheat remains, it could be suggested 
that crop processing waste is represented in these contexts. This is considered further in 
Chapter 4. 
 
One of the main areas of significance of such an interpretation in the present discussion is 
in the composition of the assemblage of wild plant taxa. Although the relative proportions 
of wild taxa to cereal elements are comparable to many other Middle Iron Age 
assemblages, the range of potential arable weeds is similar to those from the later 
Structure 21 corn drier. This includes plants characteristic of lighter soils and coastal 
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environments, along with weeds of fertile cultivated ground. In addition, the proportions 
of wetland/heathland taxa are quite low, being broadly comparable to the corn drier 
samples (e.g. 9.23% sedges compared to a Structure 12 average of 24.42%). This is one of 
the clearest examples of how the cultivation of hulled barley took place under very similar 
conditions in both Phase 5 and the very end of the post-broch Iron Age (late Phase 6), 
suggesting that the management of soils and agricultural production changed little over 
time, aside from perhaps some changes in the proportions of different crops. This 
emphasises continuity in arable practices and may suggest that productivity could have 
been similar between Phases 5 and 6. 
 
Context [6259] in Structure 21: 
Another assemblage of interest is SF45016 from context [6259], a Phase 6 surface in the 
south portion of Structure 21. Like many assemblages this one had a small proportion of 
cereal grains compared to the seeds of wild taxa. In this instance however, the community 
of wild plants was heavily dominated by the seeds and fruit of bell heather (Erica cinerea), 
comprising 1693 specimens that accounted for 66.26% of the non-cereal assemblage. Such 
a large number of bell heather seeds is quite amazing considering their size and fragility, 
with many examples being less than 500µm (0.5mm) in their longest dimension. 
Considering that a 500µm mesh was used to retain the floated remains it can be expected 
that a number of specimens were lost during processing. Accompanying the bell heather 
were seeds and fruit of heather/ling (Calluna vulgaris), which are considerably smaller 
than the former, and relatively large numbers of horsetails (Equisetum sp.), rushes (Juncus 
sp.), wood rushes (Luzula sp.), sedges (Carex sp.) and heath grass (Danthonia decumbens). 
Such taxa could be considered characteristic of a heathland habitat, with a signature for 
both dry and wetter heath. A signature of rough or cultivated land is still present in this 
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assemblage, including buttercups (Ranunculus sp.), common chickweed (Stellaria media), 
corn spurrey (Spergula arvensis) and sea mayweed (Tripleurospermum maritimum), along 
with the cereal remains themselves. 
 
The two quite distinct habitat signatures in this assemblage suggests that there had been 
little mixing of material before or after charring took place. It would appear that this 
deposit is composed of ash from a small number of firing events or a short duration of 
hearth activity. In addition, the degree of preservation shown in this assemblage suggests 
that little trampling or disturbance had affected it, indicating that it was quickly covered 
after deposition. The type of remains would suggest that either a specialised burning 
activity took place, which involved the burning of a substantial quantity of heathland 
vegetation or that the material was burnt, or at least collected, in August or September, 
when bell heather sets seed (Malcolm 2003: 28). Heather (both ling and bell heather) are 
likely to have been of significant value and charred remains of stem fragments, as well as 
leaves and buds/flowers are common throughout the majority of assemblages. Dickson & 
Dickson (2000: 261) list the uses of heather as thatching, bedding, basketry, brewing and 
dying. At Howe, the charred remains of a heather basket were identified in a late Phase 7 
context (Dickson 1994: 137-138) but any number of the potential uses would seem likely. 
Determining which of these could have been responsible for deposits like that in [6259] is 
problematic but its presence in occasionally large quantities is apparent. 
 
3.4: Agricultural production at Old Scatness: 
One of the most significant results of archaeobotanical analyses at Old Scatness is the 
demonstration of the success of the arable economy during the Iron Age. Not only is this 
shown by the necessity for specialised grain drying facilities in Structure 21 and some of 
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the activities undertaken in Structure 8 but also in the fact that almost every sample taken 
from deposits at Old Scatness contains cereal remains. If the principles of ubiquity analysis 
are employed, this shows that cereals were common across all areas and phases of the 
settlement’s occupation, becoming carbonised in hearths across the site with great 
frequency. Density ratios suggest that the processing of cereals on the site intensified from 
Phase 5 onwards. The wild taxa demonstrate that, although the soils were light and sandy, 
they were also fertile. Although the number of nitrophilous weeds increases in later 
periods, the weed communities from the Middle Iron Age add to the findings from soils 
analysis around the site (Simpson et al. 1998), implying extensive soil improvement 
through the addition of midden material was well established. 
 
The scale of the settlement and the monumental architecture represented in all broch and 
post-broch Iron Age phases is also a testament to the productivity of this system. The 
occupants of the settlement were not simply scraping a living. The production of 
agricultural surpluses for the generation of debts and obligations can be seen as one of the 
great underpinnings of society at this time and is probably part of the combination of 
factors that led to the construction of brochs and later broch settlements (see Dockrill 
2002). The Phase 6 corn drier may suggest that there was a production of surpluses for 
more organised trade and exchange at this late point in the Middle Iron Age. 
 
The cereal that formed the backbone of this system was barley. However, it is no longer 
possible to see this as being only represented by hulled barley. The results from Old 
Scatness pick up on trends also identified at Howe (Dickson 1994), suggesting a dual crop 
of both hulled and naked barley varieties. Although this may not be a universal trend, the 
results from Old Scatness can perhaps be used to demonstrate that the low representation 
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of naked barley during the Iron Age in the Northern Isles is in part a product of 
taphonomic factors. The brief review of regional patterning suggests that cultivation of 
naked barley during the Middle Iron Age did not extend into the Western Isles. This could 
relate to settlement patterns, with the more dispersed farmsteads of the Western Isles 
perhaps being less able to diversify than the larger settlements of Shetland and Orkney. 
Larger, nucleated settlements may have been able to exploit larger tracts of land and draw 
on more extensive labour forces. It could also be a pattern associated with brochs above 
other types of settlement, which could be a further re-enforcement of the social 
differentiation seen in this type of settlement. 
 
Having recognised the potential of a dual barley crop, more research into the behaviour 
and tolerances of the two varieties would be of considerable value. A preliminary 
interpretation revolves around the differential uses of the two types, with hulled barley 
being better suited to brewing and the more easily processed naked variety playing a more 
significant role in direct human consumption. It is possible that issues surrounding viability 
after storage and differential resistance to fungal attack in the field and during storage 
influenced the cultivation of the different varieties, although in reality the situation is likely 
to be far more complex. 
 
The potential for two or more cereal crops at this time, rather than the single hulled barley 
crop often interpreted, later developments appear less anomalous. Multiple cereal crops 
may have been part of the economy, perhaps sporadically, from the Neolithic onwards 
(e.g. Milles 1986a; Bond 2007c; d). It would be easier culturally to adopt more crops and 
further diversify if more than one cereal crop was already being grown, rather than the 
more blinkered cultivation of one crop only. As such, it is considered here that the 
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appearance of oat from Phase 5 onwards represents early, but probably small-scale 
cultivation of this cereal. This is substantiated by results from elsewhere in the Northern 
Isles (see above). However, it is not until the dramatic cultural changes of the later Pictish 
and Viking periods that the importance of oat becomes far more emphasised. 
 
The interpretation of the flax seeds and capsule fragments from Phase 5 must remain 
speculative due to the limited number of specimens concerned. There is a temptation to 
view this material in conjunction with that from Crosskirk Broch (Dickson & Dickson 1984) 
and Warebeth Broch (Bell & Dickson 1989) to imply early pre-Norse cultivation in northern 
Scotland and the Northern Isles but at present the evidence is insufficient to draw firm 
conclusions. As with oats, the dramatic cultural developments of the Viking period herald a 
significant change in the cultivation and utilisation of this plant (e.g. Bond & Hunter 1987; 
Smith & Mulville 2004: 56). 
 
Evidence for processing the cereal crop is limited, until the last stages of the process, in 
the form of drying/parching. Threshing and winnowing of the crop, and possibly some of 
the sieving, would take place outside or in a location with a good draught. No buildings on 
the site appear to afford this feature and so it must be assumed that this was undertaken 
outside the structures or even outside the settlement itself. The partially cleaned crop is 
likely to have been brought to the settlement for drying, storage and the final stages of 
processing. However, as already stated, the likelihood of much of the crop processing 
waste being burnt is limited due to its potential economic value (e.g. van der Veen 1999). 
This, therefore, makes it difficult to accurately trace such activities on and around the site. 
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The utilisation of wild plants for food seems to have been on a relatively small scale. The 
potential for garden cultivation of green vegetables such as brassicas cannot be ruled out 
but the evidence is still ambiguous. Plants such as brassicas and fat hen could also have 
been tolerated as weeds among the cereal crop for the beneficial addition to the diet that 
they could provide. Gathered wetland and heathland plants such as sedges, rushes and 
heather are likely of been used for a range of purposes within the settlement but the 
biases of carbonisation ensure that any interpretations remain speculative based on the 
current evidence. Likewise, seaweed is considered to have been of use in peoples’ daily 
lives, with potential roles as fuel or even food seeming likely, along with its valuable ashes 
being of importance in the activities undertaken in Structure 8. 
 
Plants of heath and bog, including heather, sedges and rushes are common throughout the 
Iron Age. Although the taphonomy of the seeds and vegetative parts of these plants is 
complex it would seem likely that they had important roles within the settlement beyond 
simply being incidental inclusions of fuel and other plants brought to the site. The use of 
such plants floor coverings, thatch and bedding seem the most logical interpretations but 
the range of potential applications is phenomenal and no possibilities can be ruled out at 
this stage. Sites with waterlogged remains such as those in the Western Isles (e.g. Harding 
& Dixon 2000) and the crannogs of mainland Scotland (e.g. Miller 2002) have great 
potential for advancing our understanding plant use that extends beyond the cultivation 
and processing of cereals. 
 
3.4.1: Economy over time – the Iron Age and beyond: 
As already stated, the results from Phases 3 to 6 shed light upon the already published 
material from Phases 7 to 9. The results from Old Scatness are very important in filling 
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some gaps that were absent in the archaeobotanical assemblages from Pool (Bond 2007c) 
and picked up only tentatively in reports from sites like Howe (Dickson 1994) and 
Scalloway (Holden & Boardman 1998). The arable economy at Old Scatness shows a 
degree of variation over time. Some trends, such as the increasing importance of oats 
show a gradual progression from low importance to a greater degree of exploitation. 
Others, such as the fluctuating significance of naked barley are non-linear and clearly 
influenced by other cultural and economic factors. 
 
On a wider, regional level, the uptake of oat and flax in later periods has been considered 
in previous research (Bond 2007c; 2003; Smith & Mulville 2004). The trends identified 
from Old Scatness together with those drawn together from other sites in the region show 
that the uptake of oat is likely to have begun in the Middle Iron Age. More specifically, the 
trend seems to be most prominent in the Northern Isles and perhaps north east Scotland, 
although more datasets would help refine our understanding of these trends. Such 
developments could also be focussed on brochs, with the most diverse cereal assemblage 
in the Western Isles coming from the only Hebridean broch in the sample, Dun Vulan. It 
has been similarly found that the range of animals exploited at Dun Vulan was more varied 
than at wheelhouse sites in the islands (Smith & Mulville 2004: 55). This is a trend which 
has considerable potential to further our understanding of social organisation and 
hierarchies at this time and would merit further consideration. Inevitably however it must 
await further datasets from Iron Age settlements across the region. 
 
To an extent the changes in the weed flora at Old Scatness support the expansion of oat 
cultivation from the Pictish period, where an increase in the representation of weeds such 
as sea mayweed could have resulted from the breaking of new ground as an extension of 
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the outfield system. However, the evidence of sandy cultivated soils is common 
throughout, with no indication of an increase associated with an extension of cultivated 
land in later periods. This could either represent the general nature of the soils throughout 
the settlement period or diversification of the arable economy without an expansion of 
cultivation in later periods. The way that new crops were adopted and assimilated into 
existing agricultural systems is likely to have varied according to the specific ecological and 
cultural systems of each settlement and is unlikely to have been uniform. A more detailed 
consideration of such factors is worthy of further investigation on a regional level. 
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4: The spatial distribution of activities between three 
Middle Iron Age structures at Old Scatness: 
“The house and the body are intimately linked. The house is an extension of the 
person; like an extra skin, carapace or second layer of clothes, it serves as much to 
reveal and display as it does to hide and protect.” (Carsten & Hugh-Jones 1995: 2) 
 
4.1: Introduction: 
This chapter examines the way in which food-related activities may have been divided 
between three Middle Iron Age (Phase 5) structures at Old Scatness. The multi-disciplinary 
analyses presented are employed to fulfil the goals of Objective 3, outlined in Chapter 1.2. 
 
The architectural record at Old Scatness includes numerous ancillary buildings operating in 
conjunction with the main roundhouse dwellings. This suggests the separation of 
particular activities and challenges the idea of roundhouses as generalised, multi-
functional dwellings. The intention is to better understand such divisions to develop 
understanding of the organisation of the settlement as well as the use of its dwellings. The 
research is centred on a group of three buildings comprised of a roundhouse and two 
ancillary structures. 
 
This section of the work integrates numerous aspects of the archaeological record 
(ecofactual, artefactual and architectural) to develop an understanding of inter-structure 
variation at Old Scatness. The excellent preservation of standing buildings and their 
associated occupation deposits, in combination with extensive and detailed recovery of 
material from well stratified deposits, makes this an exceptional opportunity to examine 
the combined archaeological record in such detail. 
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The chapter will first present the relevant background to spatial analyses of settlements 
and comparable uses of archaeological materials. This will be followed by an introduction 
to the three buildings under investigation. The full range of remains examined will then be 
presented and discussed before being brought together in an integrated discussion. The 
discussion will focus on the interpretation of the role that each of the three structures 
fulfilled within the structural unit analysed. 
 
4.1.1: The use and importance of prehistoric dwellings: 
Iron Age houses, in the form of roundhouses, have already been introduced and we have 
seen that there has been a great deal of effort directed towards understanding the way in 
which they were used and the way people may have interacted within them. Most 
research has been on the houses themselves probably relating to the fact that houses are 
generally most recognisable in the archaeological record; there can be a tendency to 
restrict excavation to within a close radius of the house walls; and perhaps the fact that we 
feel most familiar with the domestic sphere and our framework for understanding any 
other buildings is much less developed. 
 
Houses are inextricably linked to peoples’ daily lives as well as to their cultural identity 
(Parker Pearson & Richards 1994b). As such, many authors have considered the potential 
for analysing domestic space and the way in which it was used by prehistoric occupants. 
However, it is largely true that the understanding of the specific activities undertaken is 
significantly influenced by assumptions about architectural form and the distribution of 
artefactual remains, generally in the form of distributions of pottery sherds (e.g. Fitzpatrick 
1994: 69-70; Hawkes 1994; Barrett 1994; Parker Pearson & Sharples 1999: 16-21; Pope 
2007; Parker Pearson & Richards 1994a; Parker Pearson 1996). The problem is perhaps 
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epitomised by a figure presented in a recent paper by Pope (2007) (reproduced in Figure 
64). In this diagram areas for sleeping, storage and animal stalling are labelled but the bulk 
of the structure area is encapsulated by the general heading of ‘activities’. Within the 
paper these ‘activities’ are considered to include food preparation and craft working 
(including weaving) but little specific detail is considered. 
 
 
Figure 64: Pope’s (2007: Fig. 12) recently proposed scheme for the use of roundhouse 
interiors in northern Britain 
 
Under such circumstances it is difficult to see how particularly meaningful statements 
about the distribution of activities and the use of space within buildings can be made. It is 
important that any interpretations are based on good datasets that give as many insights 
into past behaviours as possible. As such, we must use as many lines of evidence available 
to develop a clearer understanding of the kinds of activities that were being undertaken 
within the structures. As part of this process it is considered that the small remains from 
bulk samples, including carbonised plant macrofossils, have great value. 
 
In this section, use will be made of various classes of material in an attempt to define some 
of the activities being undertaken in three Middle Iron Age structures at Old Scatness. 
 
 
Image removed for copyright reasons 
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Much of the evidence reflects the processing and use of cereals, but other botanical and 
faunal materials from bulk samples, as well as records of artefactual remains from the 
finds register, will be combined with the architectural and contextual record to develop a 
better understanding of structure use. In line with the main research themes the issues of 
food production, preparation and consumption will form the basis of the interpretational 
framework. 
 
4.1.2: Spatial patterning and settlement archaeology: 
Primarily, research into the spatial variation of activities on Iron Age settlements is 
focussed heavily on household level analysis. Issues of core and periphery in relation to 
the use of circular buildings was proposed by Hingley (1990), with a public central area 
around the hearth and a more private zone in the outer area defined by the inner post 
ring. Other authors have considered a left-right division of space within roundhouses, with 
the potential focus for activities in the right hand side of the building (looking out) 
(Fitzpatrick 1994; Hawkes 1994). This has been developed to include cosmological issues of 
life and death, linked to daytime and night time activities and the movement of the sun to 
form an important part of the work by Parker Pearson (Parker Pearson & Sharples 1999: 
16-23). The role of the sun and belief systems ‘vs’ practical benefits remain in relation to 
the orientation of roundhouse entrances (e.g. Oswald 1997; Parker Pearson & Sharples 
1999: 16-23; Pope 2007). A  number of the above theories have been challenged by Pope 
(2007). 
 
The above examples have been very influential in directing understanding of domestic life 
in the Iron Age. Most of these examples either explicitly or, more frequently, implicitly 
view roundhouses as essentially isolated, multifunctional buildings in which all manner of 
231 
 
 
daily activities are undertaken. However, the approach that will be taken here is to 
consider how certain tasks may have been excluded from the primary dwelling, perhaps 
with the intention of keeping the core domestic space clearer. The material will be 
addressed at an inter-structure level, looking primarily at the variation in material between 
structures rather than within individual buildings.  
 
An important piece of work examining buildings on such a level is that presented by Clarke 
based on the Iron Age village at Glastonbury (Clarke 1972). In his investigation, Clarke 
identified seven units within the settlement, each containing a pair of ‘major houses’ 
accompanied by numerous other minor structures and ancillary buildings. Each unit could 
be seen as a functional group operating as a defined system, as well as operating as part of 
the broader settlement as a whole. Clarke’s view that particular households may have 
been responsible for specific activities, such as iron smelting, shale turning and quern 
manufacture is also interesting, suggesting a division of economic production across the 
site (Clarke 1972: 816). Such localised economies have rarely been considered in more 
recent research despite acceptance of longer distance trade and exchange networks (e.g. 
Cunliffe 2001: 311-421; Harding 2004: 213-215). It would also be fascinating to consider 
whether this could be extended to include the production and redistribution of particular 
food resources. 
 
What is most interesting about this work is that almost as much emphasis is placed on 
subsidiary buildings as the dwellings themselves, with workshop huts, courtyards, 
granaries, byres and baking huts contributing to the operation of each unit (Clarke 1972: 
814-827). It has however since been demonstrated that many of the proposed modular 
units cannot be supported by the evidence available (Coles & Minnitt 1995: 181-190). 
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Many of Clarke’s interpretations can be described as hopeful rather than based on clear 
archaeological evidence and the very ordered division of activities that he presents seems 
unlikely (Coles & Minnitt 1995: 181-190). However, in the scheme presented by Coles & 
Minnitt (1995: 191-209), by the Late Phase around 14 self-sustaining units can be 
identified. Each of these had a house, as well as adjoining yards. Some also had evidence 
of shelters and fenced areas which could have been external working places. Specific areas 
for activities such as weaving and metalworking were identified on the site at this time as 
well (Coles & Minnitt 1995: 201-203). Therefore, although the recent re-assessment 
stresses a less rigid arrangement of space and activities over the site, the existence of 
working areas beyond the house are apparent. At this level at least some of the basic 
principles of Clarke’s (1972) interpretation remain. 
 
More recently, Parker Pearson (1996) also looked at the distribution of materials and 
activities between buildings. In this work, the issues of food preparation and consumption 
are also dealt with in relation to the division of such activities between different buildings 
on Late Bronze Age and Early Iron Age settlements. Using ceramic evidence from sites such 
as Black Patch, Itford Hill, Thorny Down and the North Ring, Mucking a picture is 
developed of a division of activities between different areas of the settlements and 
between structures. Buildings used for food preparation are identified as well as those 
that acted as a focus for consumption. In Parker Pearson’s (1996: 124) paper, it would 
seem that by the Middle Iron Age in England this trend appears to have died out with 
houses displaying more mixed assemblages and a greater degree of uniformity. This would 
appear to indicate each household being the focus for the full suite of domestic activities 
by this period. 
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It is a matter of opinion as to whether these divisions represent social variation, with each 
household fulfilling a particular role, or whether certain buildings were the focus for 
specialised activities and were not used as dwellings at all. In the above example the 
situation is perhaps confused by the ubiquitous use of circular architecture. There is a 
distinct possibility that many ‘roundhouses’ were not used as houses at all (e.g. Cook & 
Dunbar 2008: 337-340; Cunliffe 1983: 101-105). For example, the work of Pope (2003; 
2007) in northern Britain highlighted a number of buildings which did not contain hearths. 
A possible role for these was given as ancillary storage or work areas. A further problem 
with Parker Pearson’s (1996) work, predominantly as a result of the data available, is that 
the arguments are based almost exclusively on the distribution of different types of 
ceramic remains (coarse ware and fine ware). However, as a principle, the division of 
activities, whether as a simple division of cooking and eating or something more complex, 
would seem to be a principle that could be quite widespread. In addition, the possibility of 
designated areas for consumption using fine tableware (Parker Pearson 1996) might 
perhaps be associated more important consumption events. This may reflect a concern 
with keeping a particular area clear of the debris and clutter of daily life as a space that 
could be used to receive and entertain guests and visitors. 
 
4.1.3: Subsidiary structures in Iron Age Atlantic Scotland: 
If one takes this principle on board and looks further at the architectural record of Atlantic 
Scotland, it can be seen that there are a wide range of buildings on settlements that do 
not appear to have served as dwellings (see Chapter 2). It has recently been highlighted by 
Dennis Harding (2009: 110) in relation to wheelhouses in the Western Isles that, although 
frequently considered in isolation, many of the buildings give access to a subordinate 
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house or room, or were surrounded by a number of small, cellular annexes. His call is that 
we should be mindful of the tendency to focus on the house alone. 
 
There is a likelihood that particular buildings were built with certain roles in mind and 
were important in the operation of the farmstead/settlement. In the broch settlements of 
Orkney the post-broch villages seen in a number of examples are made up of a network of 
dwellings and ancillary buildings that were interconnected and most likely used in a 
number of ways (Ballin Smith 1994; Hedges 1987b). At Old Scatness, although 
architectural forms are different, there is a similar pattern of interconnected dwellings and 
ancillary buildings forming various functional units. As stated in Chapter 2, the role of 
many ancillary buildings is difficult to determine but it is considered by the present author 
that they served to remove particular activities and processes from the interior of the 
dwelling. This would make daily life more efficient and would serve to keep house interiors 
clearer and cleaner. 
 
In roundhouse studies from elsewhere in Britain, the view that spaces outside 
roundhouses played an important role in the daily lives of the buildings’ occupants is 
becoming more widely accepted (e.g. Harding 2009: 243-270; Pope 2007). A fairly early 
recognition of such working areas is in the work of Francis Pryor at Cat’s Water (Pryor 
1984: 214-215), where he made a connection between remains in drip gullies and 
activities taking place outside the building. 
 
In a number of instances Pope (2003) identifies the presence of external hearths, which 
she takes to indicate similar activities to those expected within the house but on a more 
seasonal basis. External working areas could also represent similar activities to those 
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apparently enclosed at sites in Atlantic Scotland but detailed evidence is lacking. A number 
of these could also be seasonally defined. 
 
The archaeological records from house floors are complex, representing the debris from 
numerous activities which have become intermixed and depleted during deposition, post-
deposition, excavation and sampling (LaMotta & Schiffer 1999). As such it is very difficult 
to tease apart the numerous strands to identify specific processes. The incorporation of 
other site areas and structures into such studies can be seen to have great potential in 
helping to simplify the record a little by eliminating some activities and actions from 
considerations of roundhouse use. In many instances, ancillary buildings may have had 
specific roles and been used for a more limited range of processes, making the 
archaeological remains they enclose a little less daunting to interpret. 
 
The detailed recovery of artefactual remains and the extensive sampling regime at Old 
Scatness means that an almost unrivalled dataset exists for more detailed interrogation. In 
terms of archaeobotanical remains, the excavation of samples from the majority of 
contexts, including spatially differentiated samples from some more important deposits 
(floor surfaces and ash spreads) (Dockrill et al. 2007a), means that sufficient 
concentrations of remains are available from more defined areas, such as individual 
building phases. In many previous studies in Atlantic Scotland (e.g. Dickson 1994; Church 
2000; Bond 2007c), the ability has only really existed to look at the remains on a 
settlement wide basis. The Old Scatness buildings, although perhaps not typical of a 
regional or even local pattern, should help begin to develop our understanding of how 
settlements and farmsteads may have operated as a whole. 
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4.1.4: Spatial analysis in archaeology: 
Analysis of the spatial distribution of archaeological remains has been part of 
archaeological research for some time. Early work was based around ethnographic studies 
of modern societies (Binford 1978; 1983: 144-192). This type of work has been augmented 
by more detailed considerations of taphonomy and site formation processes (Schiffer 
1987; LaMotta & Schiffer 1999). The principles defined by Binford are still often employed, 
such as in recent work centred around a village dating to c.2500BC in the Lake Titicaca 
basin attempting to identify activity areas around a hearth (Craig et al. 2006).   
 
The use of spatial patterning is now quite widespread and three dimensional recording of 
artefacts and samples commonplace (e.g. Roskams 2001: 150-152). From Old Scatness the 
three dimensional co-ordinates of all artefacts (small finds) were routinely recorded 
(Dockrill et al. 2007a). The analysis of the spatial patterning of artefactual material from 
the excavations has been attempted as part of a number of research projects. The 
application of GIS and CAD to the distribution of prehistoric pottery from the upper levels 
of Structure 8 (context [1818]) was made by Thomas (2001). The use of GIS software to 
examine the distribution of remains in the Phase 6 Structure 21 was made by Lathan 
(2008). Both studies have shown the potential for such approaches in the identification of 
functional areas within the buildings at Old Scatness. 
 
Within the study area, the detailed spatial analysis of archaeological deposits was part of a 
number of projects carried out under the SEARCH programme, as will be discussed further 
below. Published examples of this are from Norse sites at Bornais (Sharples 2005: 182-190) 
and Kilpheder (Smith et al. 2001) in South Uist. 
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4.1.5: Plant remains and spatial analysis: 
The remains from bulk samples provide a very detailed record and have great value in the 
investigation of activities taking place within structures. There is the potential to use some 
of the remains to investigate differences across structure area and between stratigraphic 
layers, as well as between different buildings. Much of the material that will be presented 
below is in the form of carbonised plant macrofossils. This is a class of remains which is 
taphonomically complex and requires some introduction. 
 
As has been made clear by the previous chapter, there is a considerable amount of data 
available from Old Scatness regarding the use of plants. Much of this relates to cereals and 
activities associated with their cultivation, processing and utilisation. In this section the 
concern shall be in using this kind of information to identify differences in the role of 
cereals in the different structures and the way they were used in each. The use of 
carbonised plant remains in spatial analysis is not a new concept and has been attempted 
at a range of different sites across different areas and periods. Detailed application of such 
methods is not particularly common. 
 
In Atlantic Scotland material from the Late Norse layers at Mound 3, Bornais (Sharples 
2005) was subject to very detailed analyses. The sampling regime at Bornais was based on 
a grid of 0.5m by 0.5m, with all floor layers being completely sampled (Sharples & Smith 
2005). The spatial patterning of plant remains across the floor surfaces of different 
structures was examined and density ratios of charcoal, cereals and wild taxa were 
presented (Colledge & Smith 2005b; Colledge et al. 2005). In the kiln/barn, it was noted 
that the highest densities of material were from ash dumps in or in front of the flue to the 
kiln and close to the hearth in the main house. In the house, the area around the hearth 
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was also the main focus for other materials, which was taken to indicate that this was the 
main area of domestic activity (Sharples 2005: 182-190). Between the kiln/barn samples 
and the house floor deposits it was possible to identify higher cereal densities, including 
processing debris in the kiln/barn and higher densities of sedges and flax in the house. This 
suggests that processing of cereals, including drying took place in the kiln barn whereas 
use of flax was centred upon the house (Colledge & Smith 2005a). The significance of the 
sedge remains are not discussed in detail but could represent flooring or roofing materials, 
among other possibilities (see Chapter 3). Assemblage composition enabled the assertion 
to be made that ash from the hearth in the main house was spread across the floors of 
that building (Colledge & Smith 2005a: 137). 
 
This work shows the importance of such remains in spatial analyses, particularly in the 
comparison of different floor layers within or between buildings. The integration with 
distribution patterns of other classes of material also proved very valuable. Other 
investigations by the same team have employed similar methodologies. This includes the 
analysis of floor layers in a Norse house at Kilpheder (Smith et al. 2001) and soon to be 
published Bronze Age houses at Cladh Hallan (Parker Pearson et al. 2004: 59-82), both in 
South Uist. 
 
When associated with conflagration events, botanical techniques can be valuable for 
identifying patterns that may have existed across floor areas. For example, the burnt 
remains in a 14th century cellar in Besançon, France gave excellent spatial patterning which 
shed light on the organisation of crop storage at this time (Lundstrom-Boudais & Bailly 
1995). The material from Old Scatness does not originate from this kind of event. 
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The taphonomy of carbonised plant remains: 
Before considering the plant remains further, there are a number of issues which need to 
be dealt with in a little more detail. The now quite commonly applied term ‘taphonomy’ 
has a considerable amount of influence on modern interpretational frameworks applied to 
many types of bioarchaeological remains. The concept of taphonomy describes the 
processes acting on these materials from the living organism through to its final recovery 
and interpretation by archaeologists (e.g. Lyman 1994). Consideration of these processes 
has received considerable attention in the discipline of archaeozoology (see Lyman 1994) 
but the investigation of biases acting on botanical assemblages in archaeological deposits 
has been much more prosaic and developed gradually (e.g. Minnis 1981; Wilson 1984; 
Boardman & Jones 1990; Gustafsson 2000; Church & Peters 2004). 
 
Below is a discussion of a number of issues affecting the specific material under analysis. 
The majority of this concerns the effects of carbonisation on the composition of 
archaeobotanical assemblages. One of the most important things to remember is that the 
plants considered here are of economic value, many as food. As such, the remains we see 
are those that were lost or deliberately discarded. The majority of the crop would have 
been consumed, removing much of the potential for carbonisation. 
 
The nature of carbonisation in relation to spatial analysis: 
There can be a temptation to take the information gathered from the analysis of 
carbonised plant remains too far. In the majority of cases carbonised plant remains cannot 
be used to demonstrate the spatial distribution of activities involving the use of plants 
within a structure. The process by which the remains enter the archaeological record is by 
first becoming carbonised, most likely in the structure’s hearth. Such a mechanism was 
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proved by the work of Church & Peters (2004) through the combined analysis of magnetic 
susceptibility measurements and archaeobotanical remains. The subsequent distribution 
of the remains reflects the movement of hearth ash within the building, including the 
raking out of the hearth (e.g. Fenton 1978: 195-197), the use of hearth ash to repair 
damaged floor surfaces (Milek 2006) and the redistribution of hearth material through 
trampling and the movement of people around the building (cf. Schiffer 1987: 126-129). It 
can therefore be seen that in the majority of cases a grid-based sampling methodology for 
carbonised plant macrofossils is not essential.  
 
The context by context methodology employed at Old Scatness can be seen as more than 
sufficient for the analysis of inter-structure trends, with multiple samples from a number 
of large or important contexts allowing the results to be averaged. 
 
There are some exceptions to this. The first is in instances of conflagration where plant 
remains are preserved in situ by a destructive fire (e.g. Christensen et al. 2007). There are 
very different taphonomic concerns with such assemblages, although these are not 
relevant here. Samples taken on a grid can be seen as useful under such conditions. None 
of the buildings from Old Scatness that are being studied here show evidence of 
destruction by fire. In some cases there can be a deliberate use of the carbonised plant 
material. For example an area for crushing charcoal for use in the furnace was identified in 
an 11th century smithy (Jouttjärvi 2009). Spatially located samples can also be valuable for 
the analysis of other remains, such as small bones (e.g. fish) and bone fragments, which 
may be reflective of particular activities and discard patterns (e.g. Sharples 2005: 182-187). 
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At Old Scatness, the coordinates of the central point of each bulk sample was recorded 
(Dockrill et al. 2007a). Although this does not allow a detailed statistical analysis of the 
distribution of remains, it does allow valuable insights into the spatial patterning of 
remains and potential activities. 
 
On a broader scale, there is value in looking at the distribution of carbonised macrofossils. 
In this case, this is in relation to differences between the assemblages preserved in 
different structures. As already noted, the Old Scatness plant remains examined in most 
detail are from Structures 8, 12 and 22. These buildings are interconnected and their use is 
likely to have overlapped. What is of relevance here is that each structure has a hearth 
(centre of carbonisation). The assumption being made for the purposes of this analysis is 
that the bulk of the carbonised plant remains present in each building were carbonised 
within that structure’s hearth. As such they can be taken to represent the types of material 
being burnt within the building. In turn one can take this further and suggest that certain 
elements of the material reflect the activities being undertaken. 
 
This is a fairly straightforward assumption but further conceptual problems emerge when 
one considers the mechanisms by which plant remains enter the hearth to become 
carbonised. Plant parts can enter the fire either through deliberate human action (such as 
plant matter used as fuel, crop processing debris that is deliberately disposed of and so 
on), or through accidental inclusion, either through natural or anthropogenic means 
(including cooking accidents or plant material brought into a dwelling on clothing or with 
other gathered plants) (e.g. Bottema 1984; Minnis 1981). Fuel is likely to have a significant 
impact on the character of carbonised plant assemblages. In Iron Age Atlantic Scotland, 
peat, turf and dung have been found to make up the majority of the fuel used (e.g. Peters 
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et al. 2004), which are likely to account for many of the wetland and heathland taxa 
encountered (see Chapter 3). Experimental work on dung fuels has revealed that seeds in 
the fuel can have quite a significant input to assemblages which is not always 
straightforward to isolate (e.g. Anderson & Ertug-Yaras 1998; Jones 1998a; Miller & Smart 
1984). 
 
Another area which has received attention over the years is the effect of the carbonisation 
process on the assemblages of carbonised macrofossils that are generated. It has been 
found using both laboratory (Wilson 1984) and field experiments (Gustafsson 2000) that 
the seeds of different plant taxa survive the carbonisation process to differing extents. This 
is dependent on a number of factors, such as size, density, oil content and charring 
conditions. Similar findings have been made for different elements of cereal plants 
(Boardman & Jones 1990). One of the most significant problems is that in day-to-day fires 
within houses, where the conditions are not strictly controlled, the degree to which this 
has an effect on assemblage composition cannot be accurately ascertained (Gustafsson 
2000). However, it is considered that the averaging effect of numerous samples and the 
consistent use of peat, turf and dung fuels should help minimise the relative impact of 
these factors between the deposits of different structures. Despite this, the effect on the 
proportions of different elements remains. 
 
Once carbonised and the hearth ash raked out, an unknown quantity of material will 
subsequently be lost through sweeping and cleaning activities. As such, many of the 
deposits are likely to represent the gradual accumulation of small amounts of plant 
remains over a prolonged period of time, creating an averaged view of long-term 
use/activity. Some deposits may not have been subjected to these processes to the same 
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extent and may represent ash from only a limited number of fires or duration of hearth 
activity. In some instances these can be identified archaeobotanically through assemblage 
composition, such as sample SF45016 of context [6259] in Structure 21 (Chapter 3). The 
distinction between floor surfaces and ash spreads is also important here since the latter 
may represent accumulation over a shorter period of time. This may be from the later 
periods of a hearth’s use, with earlier ash deposits having been cleared through routine 
cleaning activities. 
 
Many of the deposits  being occupation layers and floor surfaces means that they are likely 
to have been subject to the mechanical action of trampling, which will have caused 
damage to a number of plant elements. Trampling affects elements differentially, with 
larger and more fragile components being more easily broken down (cf. Schiffer 1987: 
126-129). There is the potential that this will vary between structures, which may have 
been used differently and with varying intensity. 
 
The final source of bias comes from excavation, sample collection, sample processing and 
the identification of remains. Sampling will naturally mean that there is the possibility that 
some rare remains may be missed; at many stages, especially flotation, there is the 
potential for destruction of fragile elements (e.g. Gustafsson 2000: 70); finally, there is the 
likelihood that certain specimens will not be identified, due to preservation, the skill or 
experience of the analyst and the extent of reference material available. In this 
investigation, the recovery, processing and analysis of samples was consistent throughout, 
which should at least make the results from all structures and layers comparable. 
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4.2: A brief introduction to the structures to be studied: 
A more detailed discussion of the architectural traditions of Atlantic Scotland has already 
been presented (Chapter 2). Below is just a brief description of the three buildings from 
Old Scatness that are the subject of the analyses and discussion that follows. Full structural 
reports for these buildings can be found in the forthcoming Old Scatness publication 
(Dockrill et al. Forthcoming). 
 
Figure 65 shows the three buildings to be studied. All date to the Post-Broch Middle Iron 
Age (Old Scatness Phase 5) and were in use contemporaneously. The structural unit 
represents a secondary phase of occupation following the primary use of the Structure 12 
roundhouse and an early phase of Structure 22 (see below) (Outram & Batt Forthcoming). 
 
 
Figure 65: Composite site plan of the Old Scatness excavations with the three buildings 
considered in this investigation highlighted in red (©NARU). Not all of the buildings are in 
phase, with many of the structures to the east representing later occupation. The broch 
tower (Structure 9) is in the centre showing two phases of secondary re-modelling within 
its central court 
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4.2.1: Structure 12: 
Structure 12 was the earliest of the Phase 5 buildings to be constructed, although its 
primary use may be contemporary with that of the lowest levels of Structure 22. Structure 
8 was a later addition associated with a substantial re-modelling of the roundhouse. As can 
been seen on the plan (Figure 66), Structure 12 is a circular building nearly ten metres in 
internal diameter, with ten radial divisions in the form of stone piers and orthostats 
defining ten cells (numbered 1 to 10 clockwise from the cell north of the western 
entrance). When originally constructed, corbelled stonework was used to leave a gap 
between the piers and the structure wall. This ‘aisle’, which may have been used in part 
for movement around the building (e.g. Campbell 1991: 135-136; Beveridge & Callander 
1931: 355), leads to structures of this type being termed ‘aisled roundhouses’ (cf. 
Hamilton 1956: 48-49). The structure form is similar in many respects to the ‘wheelhouses’ 
of the Outer Hebrides (e.g. Armit 2003: 135-137; Harding 2009: 108-115 + Chapter 2). 
 
The original entrance to the building was probably from the west, being later blocked and 
re-modelled with the construction of Structure 8. Entrances were also provided to the SE, 
probably towards the entrance in the enclosing ditch, and to the NNE towards Structure 33 
(largely unexcavated). The cells were paved and separated from the central area by small 
kerbs. The central zone had an earth floor and a central flagged hearth [4625] (Figure 66), 
which survived as quite a small feature, although it is likely to have been disturbed by later 
activity. The last use of this hearth was dated to the 1st century BC, with the inference that 
the building was constructed at an earlier date (Outram & Batt Forthcoming). 
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Figure 66: Primary occupation of Structure 12 (Dockrill et al. Forthcoming) 
 
In Cell 1 were traces of what may have been an oven-like feature set against the wall. No 
material was able to be recovered for analysis but it appears to have gone out of use with 
the re-modelling that saw the construction of Structure 8. There is therefore the possibility 
that it originally served a similar role to the more elaborate feature in the more recent 
Structure 8 annexe (see below). 
 
Around the 1st century BC the building was extensively re-modelled. Chief amongst these 
modifications was the alteration of the western entrance. The modified entrance gave 
access both to the outside and to the newly built structure 8 (Figure 67). This was the only 
access provided to this extension. 
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Figure 67: Plan showing the relationship between structures 12 and 8 and the remodelled 
western entrance (©NARU) 
 
The interior of Structure 12 was also altered at this time. The hearth was moved from its 
central position to an off-centre location (Figure 68). The kerb [3615] remained the focus 
for the hearth for some time, with a number successive bases laid within it. Below this 
hearth were further earlier features. To the north of the hearth, the central floor area 
remained unpaved, providing some of the best material for archaeobotanical sampling. To 
the south of the hearth paving was laid between this feature and the radial bays. In these 
radial bays the paving was renewed and built-up. This raised the floors of the bays above 
the level of the interior. Lastly, an annexe was built to the east of the building which would 
have extended the peripheral area and given access to areas of the settlement to the 
north of Structure 12. 
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Figure 68: Secondary occupation of Structure 12 (Dockrill et al. Forthcoming) 
 
As has been seen in Chapter 2, buildings of this type are generally accepted to have 
operated as dwellings. There is no reason to suggest that Structure 12 was any different 
and, in line with other discussions (e.g. Dockrill et al. Forthcoming), the evidence will be 
interpreted in terms of a central circular dwelling surrounded by ancillary satellite 
buildings. 
 
The remains from the floor surfaces and occupation deposits in this building discussed 
below are all from the secondary phase of occupation. The well preserved nature of the 
secondary deposits gave the best opportunity to create a viable sample size for detailed 
analysis. In addition, the relationship of this phase with the use of both Structures 8 and 22 
is most relevant to the research aims of this chapter. 
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4.2.2: Structure 8: 
Structure 8 (Figure 69) is an exceptional building with a wide variety of stone furnishings 
preserved within its interior. The building is sub-rectangular in plan with four piers 
projecting into the interior from the west wall. It measures around 7.5m long and 4m 
wide. The building forms a secondary annexe to the Structure 12 roundhouse, with access 
provided only through this building. 
 
 
Figure 69: Plan of Structure 8 (Dockrill et al. Forthcoming) 
 
Against the east wall (formed by the roundhouse wall) are a number of features quite 
unique to this building. Primary among these is the large masonry- and slab-built ‘oven’ 
(Figure 70). The main body of the feature is made of coursed dry-stone masonry sealed 
with yellow clay forming a box 1m across, 0.45m high and 0.65m deep (external 
measurements). The front of the oven was faced by a large, dressed sandstone flag 
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measuring 0.86m across and 0.68m high. An opening was left in the front of the feature, 
appearing to have served a role as a flue or stokehole, although it only measured 24cm at 
its widest point and 20cm high. At either side a combination of masonry and sandstone 
orthostats increased the overall height to around a metre. Any other evidence of a 
superstructure was absent. In the top of the dry-stone box was a hole, the diameter of 
which could be adjusted using two shaped stone slabs, presumably to adjust the flow of 
air. The care taken in the construction of this feature would suggest that it played a 
prominent role in the activities undertaken within Structure 8. 
 
 
Figure 70: Front and side views of the Structure 8 ‘oven’ feature (Dockrill et al. 
Forthcoming) 
 
As already discussed in Chapter 2, there are a number of oven or kiln type features in the 
Northern and Western Isles that could be considered superficially similar to that in 
Structure 8. However, other than those considered to have functioned as corn drying kilns 
(Ballin Smith 1994: 77) or those which were clearly furnaces (Harrison 2005: 15), there is 
little in the way of an interpretive framework for these features in this region.  
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In the archaeological record of the Northern Isles, the earliest remains of such a feature 
appears to be the putative ovens/kilns from Chambers A and C at the Neolithic settlement 
of Rinyo, Rousay, Orkney (Childe & Grant 1939). A similar construction may also have 
existed in Hut 8 at Skara Brae (Childe 1930: 176). This would suggest that there is perhaps 
some antiquity to these kinds of features in the islands. Whether they are related to any of 
the Iron Age examples in terms of their intended purpose is impossible to ascertain on the 
evidence available. 
 
To refer to the Old Scatness example as an oven is to impose an interpretation that 
envisages a role in cooking activities, such as baking. In the context of Iron Age and 
Romano-British archaeology this is not a wholly unreasonable proposition. At Danebury 
Hillfort in Hampshire, the remains of numerous oven bases and perforated oven plates 
were excavated (Cunliffe 1984: 115-121; Cunliffe & Poole 1991a: 145-151). A detailed 
survey of these formulated a typology with four main variations (Cunliffe & Poole 1991a: 
145-151) (Figure 71). Although the authors stated that evidence was insufficient to make a 
clear interpretation of function it has become received wisdom that at least the smaller 
Type 1 and Type 2 ovens were used for baking (e.g. Cunliffe 1983: 101-105). Similar 
features have been excavated at other Iron Age sites in southern Britain, perhaps most 
notably Maiden Castle, Dorset (Wheeler 1943: 93-96; Sharples 1991: 69-70). 
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Figure 71: Interpretation of the different oven types excavated at Danebury Hillfort, 
Hampshire (Cunliffe & Poole 1991a: Fig. 4.94) 
 
In southern Britain wheat, especially spelt, was the primary cereal crop grown (e.g. Jones 
1996), which is well suited to the preparation of leavened bread. In much of Scotland, 
unleavened barley bannocks and oat cakes were traditionally baked on stones or griddles 
close to or over an open hearth (Fenton 2007: 80-81) and no oven was required. In 
Highland Scotland and the Northern and Western Isles in more recent times, ovens for 
baking were generally rare, being restricted to the most wealthy houses or to bakeries 
(Plant 1952: 78-80; Fenton 2007: 256-264). In Sweden it was not until the introduction of 
 
 
 
 
Image removed for copyright reasons 
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wheat and rye in the Late Iron Age that ovens began to appear on settlements (Viklund 
1994). However, in many areas of the Middle East flat breads are often cooked in tandoor 
ovens, generally on the oven walls. These are clay constructions very different to the 
Structure 8 example. This suggests that, should ovens have been built for baking, there is 
no necessity for them and use is more likely to be based on cultural preference. This 
makes defining function based on such considerations rather a circular argument. 
 
In the Northern Isles, some older corn driers were of a rectangular design and built against 
the wall of the barn (Fenton 1978: 375-380). However, although superficially similar, their 
design and the way they would have functioned is quite different from the Old Scatness 
example (Figure 72). 
 
 
Figure 72: A rectangular corn drying kiln from the Northern Isles (Fenton 1978: 376) 
 
An interesting morphological parallel to the Old Scatness oven comes in the form of 
decorated upright stones forming parts of Iron Age sauna baths in Portugal (Cunliffe 2001: 
 
 
 
Image removed for copyright reasons 
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342-344) (Figure 73). However, these are entrance slabs, not parts of enclosed hearths. 
The decoration may symbolise fire, water and wind (Cunliffe 2001: 342). 
 
 
 
Figure 73: Stone slab from sauna bath at Citânia de Briteios (left) and sauna bath at Citânia 
de Safins (right), Portugal (Cunliffe 2001: 343-344)  
 
To the north of the oven were two compartments defined by orthostats (Figure 74). Upon 
excavation the one closest to the oven was found to contain ash deposits which were 
sampled. The ash box contents will be discussed in detail below. 
 
 
Figure 74: Photograph showing the ‘oven’ feature and associated ash box (on the left) (S.J. 
Dockrill). It is also possible to see some of the clay covering the wall of the building 
 
 
Image removed for copyright reasons 
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The hearth, marked on its north and west sides by kerb [1999], is large, especially for the 
size of building, measuring around 2m in length and 1m in width. The size and positioning 
of the hearth is also interesting in that it appears to partially block access to the oven and 
to the ash boxes. The base of the hearth was formed of stone slabs set into clay. 
 
Due south of the oven is a feature often referred to as a sunken cell [1996] (Figure 69). It is 
roughly circular in plan, measuring around 1.5m across, and its base is sunken below floor 
level. To the south its edge is defined by a short stretch of walling and two tall orthostats 
and to the north the masonry and orthostatic edge of the oven marks its extent. The 
feature is open to the west. The base [1996] is of flagstones set in clay, presumably with 
the intention of sealing it. Whether this was to make it watertight is uncertain. 
 
A flue in the floor of Structure 8 led from the ‘oven’, under the hearth and left the building 
under the north wall (Figure 69). Unfortunately its exact relationship with the oven and 
how far it extended from the north wall are difficult to determine and, as such, the way in 
which it may have influenced the function of the oven remains unclear. 
 
Much of the east wall is sealed with yellow and grey clay (Figure 74), which appears to 
have originally sealed the entirety of its area. This is mirrored on the opposing wall face in 
Structure 12. It would seem possible that this was to isolate the building from Structure 12 
for some reason. 
 
Use of this building appears to be of a single phase, with the replacement of the hearth 
base at some point, but the duration of use is difficult to determine. The complex way in 
256 
 
 
which space was divided and the construction of specialised features for presumably 
specific functions suggest that Structure 8 had quite an important and well defined role. 
 
4.2.3: Structure 22: 
Structure 22 (Figure 75) is an irregular construction to the east of Structure 12 with access 
to both Structures 12 and 14. The entrance to Structure 12 is more substantial, indicating a 
stronger affiliation with this building. Its relationship to the wall of Structure 12 suggests 
that it is a contemporary construction and thus the lowest floor levels may be 
contemporary with the primary roundhouse occupation. Burnt flagstones in the centre of 
the building associated with the early paving [4684] (not depicted on the plan) indicates 
the presence of a primary hearth. The material from above these flagstones ([4662], 
[4666] and [4667]) represents the only analysed deposits from this early phase. The other 
remains reported are from later use. 
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Figure 75: Plan of Structure 22 (after Dockrill & Bond 2002). The grey box denotes the 
approximate location of the stone tank (see Figure 76) 
 
In the later phase a hearth defined by a cobble kerb [3602]/[3987] was set near the centre 
of the building, the base of which was replaced at least once. Associated with this kerb 
was a small box feature to the north-east defined by upright stones [4508] and [3978] 
(Figure 76) which may have served a role in activities focussed on the hearth. To the south-
west was a slab sided tank [3693] measuring 0.9m by 0.4m and 0.45m deep. The tank was 
sealed with clay and the centre of the feature was approximately 2.5m from the centre of 
the hearth. The fill of the tank [4692] was sampled for analysis and forms part of the data 
presented below. 
 
258 
 
 
 
Figure 76: Detail of the hearth and tank in Structure 22 (Dockrill et al. Forthcoming) 
 
Dating evidence shows a clear relationship between the use of the Structure 22 hearth 
surround [3977] and the secondary Structure 12 hearth, implying that they were in use 
simultaneously during the 1st century BC (Outram & Batt Forthcoming). 
 
4.2.4: The structural unit: 
Evidence indicates that all three buildings were in use simultaneously during the 1st 
century BC, at least in the secondary phases of Structures 12 and 22. Access between all 
three structures suggests that the occupants of the Structure 12 roundhouse made use of 
both ancillary buildings. As a functional unit, these three buildings are excellent for 
analysis and one might expect there to have been a division of activities between the 
three. With access to Structure 8 being controlled by the occupants of Structure 12, the 
types of activities might be expected to be quite specific to the occupants and perhaps 
represent an extension of processes carried out in the main dwelling. More general 
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activities might be expected in Structure 22 with its shared access from Structures 12 and 
14. 
 
4.3: Approach to the dataset: 
4.3.1: Data sources: 
A range of material was examined during this part of the investigation to give as complete 
a view of activities undertaken within the three structures as possible. 
 
Carbonised and mineralised plant remains recovered from bulk samples form a significant 
part of the analyses. Some of the activities that the research is intending to identify 
include the distribution of crop processing activities between the different structures and 
any activities focussed on the use of cleaned, prime grain. Identifying where such activities 
were undertaken gives an excellent insight into how the buildings were used. 
 
Fish bone from bulk samples also forms an important part of the investigation. Such micro-
debris is only present from such samples, being too small to be recovered by hand 
collection. Work on the species exploited by Iron Age populations at Old Scatness has 
already been undertaken by Nicholson (forthcoming). The present investigation intends to 
look at the distribution of remains in general to examine the intensity of fish utilisation 
between the three structures. 
 
Mammal bone was recorded from both bulk samples and from hand collected 
assemblages. At Old Scatness, the sampling policy was to include all faunal material during 
sample collection (Dockrill et al. 2007a), with hand collected specimens representing 
remains recovered from un-sampled locations. Mammal bones represent another very 
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important component of economy and subsistence and have an important role in our 
understanding of food-based activities within the buildings at Old Scatness. As with the 
fish remains, the Iron Age mammal bones have already been examined on a site-wide 
basis by Cussans & Bond (forthcoming). The present investigation uses a finer grained 
approach to examine taxonomic and body part distributions to better understand the 
differential use of animal carcasses between the structures. 
 
Artefactual remains were the final piece of evidence examined. The types of artefacts 
recovered from occupation deposits, their density and distribution can be used to gain an 
insight into the activities undertaken in a building, as well as the use of space. This is 
particularly true for small debris that is likely to escape routine cleaning activities (LaMotta 
& Schiffer 1999). In terms of food-based activities, ceramics can be very valuable source of 
information (e.g. Parker Pearson 1996).  
 
Use of data from bulk samples: 
For all classes of material from bulk samples, both the heavy and light fractions were 
combined. The intention of this was to provide the most complete record of sample 
composition. Although the method for sorting and recovering material from heavy 
fractions is different to light fractions, with less detailed recovery from the heavy fractions 
(see below), the consistency of the methods for all samples should ensure the 
comparability of the dataset. 
 
4.3.2: Sample processing: 
The method for processing light fractions has been outlined in section 3.2 and was the 
same for this part of the investigation. Most heavy fractions were processed by student 
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volunteers as part of the Old Scatness post-excavation programme, with a few processed 
by the present author. All samples were sieved to 4mm, 2mm and 1mm and sorted 
without magnification. Any botanical, faunal and artefactual remains were removed. 
Identification of the appropriate elements for this study used the same methodology as 
those from the light fractions, employing a low-power stereo microscope. 
 
4.3.3: Botanical remains: 
Sample selection: 
From within the structures under analysis, all samples from contexts recognised as floor 
surfaces, ash spreads, hearth fills and associated occupation deposits were selected. The 
total number of samples was 54 (14 from STR 8, 25 from STR 12 and 15 from STR 22), 
amounting to 740.8 litres of sediment. The decision was taken to discount samples taken 
of material overlying paved areas of structures. Evidence from Old Scatness and other 
buildings in Atlantic Scotland suggests that such areas were routinely kept clean, 
preventing the accumulation of occupation material. It is likely that much of the material 
overlying paving represents post-occupation activity and may not reflect activities 
undertaken within the structures. In soft deposits, such as earth and ash floors, there is a 
greater chance of occupation debris being pressed into the sediment (e.g. LaMotta and 
Schiffer 1999). Although this could have an effect on the representativeness of the sample, 
the focus of such deposits on the structures’ hearths (the focus of carbonisation) should 
ensure that a reliable sample was investigated. 
 
Identification and quantification: 
The identification of archaeobotanical remains followed the methods outlined in section 
3.2.3. Variation from the methods outlined in Chapter 3 is in terms of quantification. For 
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this part of the investigation, all non-cereal and non-seed remains were fully quantified 
from both the light and heavy fractions, in addition to the cereals and seeds of wild taxa 
examined in Chapter 3. This includes plant stems, roots, thorns, buds, leaves and tubers, as 
well as other material such as bone, insects, molluscs and hammerscale. Such data allows 
a far more detailed comparison of sample composition and allows trends to be examined 
that are not evident from the seeds and grains alone. 
 
Numerical analysis – Identification of crop processing: 
The archaeobotanical identification of crop processing activities is one often fraught with 
difficulties and the application of methods for identifying production and consumption 
sites has come under criticism for a number of taphonomic reasons (e.g. Stevens 2003). 
This is not least heavily influenced by the differential preservation of cereal grains and 
chaff during carbonisation (Boardman & Jones 1990) and the potential economic value of 
cereal chaff (van der Veen 1999).  
 
In Atlantic Scotland, assemblages of charred plant remains are often rather mixed (e.g. 
Bond 2007c; Dickson 1994) and a wide range of sources are represented, only one of 
which being weed seeds discarded during crop processing. Therefore, the use of 
multivariate statistics, as employed by Glynis Jones (1987) and van der Veen (1992), 
incorporating data for cereal grains and chaff, as well as ‘weed’ seeds, were avoided due 
to the un-quantifiable contribution of seeds from a wide range of potential origins. 
 
The triangular scatter plots (tertiary phase diagrams) employed by Martin Jones (1985) 
and van der Veen (1992) have been employed briefly to examine assemblage composition 
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(section 4.4.2). However, as will become evident, the number of seeds from wild taxa, 
many of which are not arable weeds, swamp the data, making such analyses problematic. 
 
Due to the likely degree of mixing between arable weeds and other wild plants in 
assemblages from Atlantic Scotland (e.g. Bond 2007c), the decision was taken to consider 
the cereal remains (grains and chaff) and the seeds of wild taxa separately when assessing 
crop processing. The basic numerical technique of comparing the number of grains to the 
number of rachis segments was employed, similar to van der Veen’s Method 1 used for 
wheat grains and glume bases (van der Veen 1992: 82-84). For six-row barley, values over 
the 1:3 ratio in living plants is likely to represent the presence of crop processing debris. 
Although likely to be affected by the taphonomic effects of carbonisation (Boardman & 
Jones 1990), these ratios provide a useful guide when accompanied by other sources of 
data. 
 
To assess the wild taxa, plants were grouped according to their habitat preferences and a 
selection of species most likely to represent arable weeds was identified (see Table 18). 
Although subjective, this represents a useful way of dividing the data for further analysis. 
Taxon Common Name 
Chenopodiaceae (including C. album) Goosefoot family (including fat hen) 
Stellaria media Common chickweed 
Cerastium sp. Mouse-ears 
Spergula arvensis Corn spurrey 
Silene sp. Campions 
Caryophyllaceae indet. Pink family 
Polygonum (including P. aviculare) Knotgrass 
Rumex sp. Docks 
Capsella bursa-pastoris Shepherd’s purse 
Brassica/Sinapis sp. Cabbage/mustard 
Tripleurospermum maritimum Sea mayweed 
Poa sp./Poa annua Meadow grass/Annual meadow grass 
Bromus sp. Brome grass 
Table 18: The taxa included in the calculations as arable weeds 
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The above data were complemented with metrical data gathered for all cereal grains (see 
section 3.2.1). The identification of numerous small (tail) grains can be used to help 
identify the products of fine sieving, which is a late processing stage that removes larger 
weed seeds and rachis fragments (Hillman 1984). 
 
4.3.4: Faunal remains: 
Mammal bone from bulk samples: 
Mammal bone was recovered from both heavy and light fractions of bulk samples. This 
material was mostly too fragmentary to attempt identification. Therefore, only the 
number of fragments was recorded (NISP). These numbers were standardised by 
calculating the number of items per litre of sediment to allow comparison between 
samples and between structures. In addition, burning was noted, recording the number of 
burnt (blackened) and calcined (blue/grey) fragments, to help shed light on the intensity of 
possible cooking activities and the disposal of remains in domestic hearths. 
 
Hand collected mammal bone: 
Hand collected mammal bone from the same contexts as the bulk samples was also 
targeted for analysis. 100% of this material was identified and quantified. 
 
The bones were identified using the faunal reference collection housed in the Division of 
AGES at the University of Bradford and were recorded using a slightly modified version of 
the NABONE recording system (NABO 2004). Only a proportion of the mammal bone was 
identified by the present author. Much of the data for Structure 12 was kindly supplied by 
Julia Cussans. Table 19 denotes who identified bones from each context.  
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Context Structure NISP Analyst 
1989 8 8 JS 
3613 12 9 JS 
3653 12 221 JC 
3682 12 33 JC 
3692 12 41 JC 
3695 12 25 JC/JS 
3650 22 10 JS 
4589 22 22 JS 
4666 22 6 JS 
4692 22 23 JS 
Table 19: List of contexts from which faunal remains were identified and the analyst that 
carried out the work 
 
Due to the small number of fragments, the results were recorded as NISP (number of 
identified specimens) counts only. Although this is not the most reliable way to compare 
faunal data (Grayson 1984: 16-92; O'Connor 2000: 54-67), the dataset was not considered 
to be sufficient to support further calculations of MNI (minimum number of individuals) 
(Grayson 1984: 16-92; O'Connor 2000: 54-67). 
 
NISP values were used to assess the proportions of different taxa and element 
representation between the three structures. To analyse element representation, bones 
were grouped according to the general biological divisions outlined in O’Connor (2000: 5-
18). The upper limb (stylopodium) is represented by the humerus and femur, as well as the 
scapula, which can be removed with part or all of the humerus; the lower limb 
(zygopodium) by radius, ulna, tibia and fibula; the foot (autopodium) by all elements from 
metapodials to phalanges; dentition by loose teeth, mandible and maxilla; cranium by skull 
fragments and horn cores; ribs by all rib elements; spine by all types of vertebrae. 
Unidentifiable elements, including long bone fragments (LBF) were omitted since they 
would have a distorting effect on the patterns observed. The number of such fragments, 
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which account for around 60% of the overall assemblage, demonstrates the degree of 
fragmentation of the bone in these deposits. 
 
Fish bone: 
Fish bone was recovered and quantified from all bulk sample light and heavy fractions. 
Quantification was in the form of counted data for all fragments (NISP). To allow 
comparison between samples and between structures, the results were standardised by 
calculating the number of fish bones per litre of sediment. 
 
Although full identification was not attempted, the presence and number of burnt and 
calcined bones was recorded. This allowed the comparison of bone modification between 
the structures, shedding light on the intensity of possible cooking activities and the 
disposal of fish remains in domestic hearths. 
 
Marine fauna: 
Two assemblages from Structure 8 (SF17719 and SF17753) contained large numbers of 
remains from invertebrate marine fauna, which were considered important for further 
analysis. Identifications were made using the detailed diagrams and descriptions in the 
various chapters in Hayward & Ryland (1995) and, for some larger marine molluscs, Dr 
Julie Bond’s reference collection housed in the Division of AGES, University of Bradford, 
was also consulted. For molluscs the quantification was as estimated numbers of 
individuals. This was achieved for bivalves by either halving the number of valves or, 
where right and left were distinguishable, only one side was counted. Similarly for 
barnacle remains, where fragmentary, the number of plates counted was divided by the 
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average number in the living organism. Other marine fauna was quantified as number of 
fragments. 
 
4.3.5: Artefactual remains: 
Data for artefactual remains was taken from the small finds register in the Old Scatness 
Project archive. All contexts relating to the occupation of the three structures were 
incorporated, including paved areas and overlying deposits. This was to enable 
information from areas such as the peripheral cells in the Structure 12 roundhouse to be 
examined. Since full analysis had not been completed on the artefactual assemblage, each 
small find record was counted as a single entity. Although some find locations accounted 
for multiple fragments of material, such as pottery, this was considered to be the best way 
of standardising the data. 
 
The data were treated in two ways. Firstly, the number of artefacts on a structure-by-
structure level was compared to get an idea of the intensity of use for each building. To 
standardise the data, a ratio was calculated by dividing the number of find-spots by the 
internal area of each structure. This produced a result representing the number of finds 
per m2. 
 
Secondly, the two dimensional grid co-ordinates (X and Y), which were recorded on site for 
every small find (Dockrill et al. 2007a), were transferred into GIS software (ArcGIS). The 
find spots were superimposed onto plans of the three structures to allow a visual 
representation of finds distribution to be presented. These plots were used to gain further 
insight into the distribution of activities within and between the buildings. 
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4.4: Results: 
In this section the various materials analysed will be considered in turn with the results 
presented under headings based on material type. These will be drawn together in a final 
discussion and interpretation of each structure in turn and an overall synthesis. 
  
4.4.1: Sample locations: 
The three plots below (Figures 77 - 79) show the positions of the samples that produced 
the results discussed below. These plots highlight the focus on more central areas of the 
structures where soft floor and ash deposits predominate, particularly in Structure 12 (see 
section 4.3.2). However, it is not anticipated that this should be too significant for the 
investigation since, as outlined above, the hearth is the centre of carbonisation and the 
central areas close to the fire are the most likely places for primary ash deposition. The 
artefactual material from the bays will be incorporated into a later part of the discussion. 
The focus around the hearth is repeated, although not quite so strongly in both Structures 
8 and 22. Again, the concern with ash deposition rather than the spatial distribution of 
archaeobotanical remains with the buildings ensures that this is not a significant 
interpretive problem. 
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Figure 77: Location of bulk and spot samples analysed from Structure 12 
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Figure 78: Location of bulk and spot samples analysed from Structure 8 
 
 
Figure 79: Location of bulk and spot samples analysed from Structure 22 
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4.4.2: Cultivated plants within the structures: 
Species representation: 
The most basic level of comparison is the use of species representation between the three 
buildings. This is presented graphically in Figure 80 and the raw data can be found in 
Appendix 5. The taxa being compared are hulled barley (Hordeum vulgare var. vulgare), 
naked barley (Hordeum vulgare var. nudum), oat (Avena sp.) and wheat (Triticum sp.). The 
values for hulled and naked barley include the relevant proportion of grains identified as 
Hordeum sp. and cf. Hordeum sp. to help ensure more accurate comparison. Unidentified 
cereal grains (Cereal indet.) have been ignored in these calculations. 
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Figure 80: The proportions of identified cereal grains from structures 8, 12 and 22 
 
An assessment of species representation indicates that oat and wheat are only present in 
Structures 8 and 12 (Figure 80). In Structure 12, oat accounts for 3.7% of the identified 
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cereal grains and wheat makes up 1.44%. In Structure 8 the proportions are similar with 
2.25% oat and 1.12% wheat. The proportion of naked barley is comparable in all three 
buildings (between 2.67% in Structure 12 and 5.69% in Structure 8), with hulled barley 
having a slightly higher concentration in Structure 22 (96.1% compared to 92.2% and 
91.01% in Structures 8 and 12 consecutively), perhaps due to the absence of oat and 
wheat. The volume of sediment processed from each of the three structures is comparable 
and the types of deposits sampled (predominantly floor surfaces, hearths and ash spreads) 
are also similar (see Appendix 5). This suggests that the absence of the two minor cereals 
from Structure 22 is a true reflection of the use of these plants. It would seem therefore 
that any activities involving oats and wheat were focussed on Structures 8 and 12. The 
remains from the processing and use of hulled and naked barley are present throughout in 
the form of grains and rachis fragments, as they appear to be for much of the site’s 
occupation. Further aspects of the barley assemblage are discussed below. 
 
Following the interpretations made in the previous chapter, it is considered that both 
types of barley and probably oats were cultivated by the inhabitants of Old Scatness, 
whilst wheat, if of any economic value, was most likely an import. It would seem that oat 
and wheat were far less common on the site, entering hearths far less frequently. It is 
likely that the mechanism for preservation was a little different for these cereals. It is likely 
that use was on a smaller scale and that large-scale bulk processing, like that predicted for 
barley, which would generate large quantities of waste product, was not practiced for 
these cereals. The hypothesis is that the small numbers of grains represent losses during 
use (i.e. cooking) and preparation (e.g. drying, grinding etc). This implies that such uses of 
oat and wheat were focussed on Structures 8 and 12. 
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On a contextual level, oats in Structure 8 are focussed on the hearth [2967] and the slab 
built oven [9200]. Wheat is similarly focussed on the oven [9201], as well as being present 
in floor [1989] surrounding the hearth. In Structure 12 oats and wheat are focussed on two 
large ash layers [3682] and [3692]. These are two of the richest deposits from the building 
(see Appendix 5). 
 
If the results from Structure 22 are divided into the early and late occupation, it becomes 
clear that naked barley is entirely absent from all later deposits. The continued presence of 
this cereal in the other two buildings at the time indicates that it was being used 
throughout the Phase 5 occupation. Its absence from Structure 22 may reflect differential 
use of naked barley between the structures. This could be connected to its greater 
potential as a human food or the lower level of processing required (Chapter 3). The 
difference between the early and late phase could represent a change in structure use 
over time. 
 
In addition to the remains of barley from Structure 22, it has already been noted that flax 
(Linum usitatissimum) was present in two contexts ([3985] & [3670]), both from the later 
phase of use. As with oat and wheat this would seem to be a genuine trend rather than a 
product of the sampling regime. The use of the seeds for oil extraction would seem more 
likely based on the small quantities of remains (Chapter 3). This could suggest a 
preliminary interpretation that some processing of plants took place in this building. 
 
Although the results are not so detailed, Structure 14 (a second aisled roundhouse 
adjacent to Structure 12) (Figure 65) contained only barley remains (84% hulled and 16% 
naked). The suggestion of these results is that the distribution of cereal types is not 
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uniform, even between broadly comparable structure types. This has significant 
implications for understanding the differences across the site. For example, there is the 
possibility of differential status between the households in the post-broch village and even 
a division of labour and of the economic production between different groups/households. 
It also emphasises the caution necessary when considering the results on a regional basis 
and the development of a framework for understanding the use of domestic structures 
elsewhere, since there could be considerable variation even within a single settlement. 
 
As noted in the previous chapter there appears to have been a more intensive use of 
naked barley in Structure 21. It is not possible at present to determine whether this is 
related to the activities undertaken in the building or the agricultural practices during 
Phase 6. 
 
Cereal grain density: 
As discussed in Chapter 3, the density of remains within deposits can be indicative of the 
intensity of use. In Figure 81 it can be seen that the highest densities of cereal grains were 
recovered from samples in Structure 12 (3.89), with nearly two more grains per litre than 
the next highest (Structure 8). The overall result for Structure 22 is the lowest of the three 
at 1.54. 
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Figure 81: Number of grains per litre from samples of deposits in Structures 8, 12 and 22 
 
The pattern for Structure 8 is of interest, with large densities of grain focussed on the oven 
feature (7.09) but very low densities in other deposits (0.77). Even with the omission of the 
specialised deposits in the ash box [1897], this still only rises to 0.8 grains per litre. This 
firstly indicates that the use of cereals was most likely focussed on this feature. Secondly, 
it may indicate that much of the ash produced in the oven was not deposited in substantial 
quantities in other parts of the building. Ash deposit [3556] around the open hearth 
produced 1.38 grains per litre, indicating that less grain became carbonised in this feature. 
The nature of the oven could have meant that cereal grains gradually became 
concentrated, especially within the coursed masonry [9200] but it would still seem likely 
based on these results that at least part of its use was focussed on cereals. 
 
In Structure 12, as in Structure 8, a small number of contexts are responsible for the high 
overall cereal grain density. These are contexts [3682] and [3692] which formed layers in 
the central zone north of the hearth. Combined, these contexts have a cereal grain density 
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of 9.74 grains per litre and when separated from the other deposits, the overall density is 
reduced to 1.4 grains per litre. This is still higher than the values from Structure 8, 
suggesting that cereals were generally more commonly carbonised in the central hearth 
than they were in the Structure 8 hearth. This could result from the use of the hearth for 
cooking. 
 
Structure 22 had the lowest overall grain density of the three buildings, although this value 
is slightly higher than the modified value from Structure 12. The assemblages from the 
early phase (contexts [4662], [4666] and [4667]) have higher densities than the later 
deposits (2.07 items per litre compared to 1.35), which could suggest a slight change in the 
role of cereals in the later use of Structure 22. However, the difference is not dramatic and 
could equally be a result of the types of context considered from each phase. 
 
If one adds density values for structures 14 and 21 (Table 20) it is apparent that the 
intensity of cereal use in Structure 21 during Phase 6 is almost as high as Structure 12. In 
its later phases Structure 21 was associated with the corn drying kiln discussed in the 
previous chapter and it may be that even prior to the construction of this feature there 
was a relatively intensive use of cereals in this building. The low density of cereal grains 
from deposits in Structure 14 perhaps indicates a lower intensity of such activities. 
 
 Density 
Structure 8 1.98 
Structure 12 3.89 
Structure 14 0.91 
Structure 22 1.52 
Structure 21 2.56 
Table 20: Density (grains per litre) of cereal grains arranged by structure 
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Grain size: 
In the previous chapter it was seen that there was variation in grain size between the 
different Iron Age phases examined. Where possible, all cereal grains identified to at least 
genus level (e.g. Hordeum sp.) were measured from Structures 8, 12 and 22. The raw data 
are presented in Appendix 6 and are shown graphically in Figure 82. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 82: Mean barley grain length and breadth by structure 
 
Figure 82 depicts grain size at a very general level, combining measurements from all 
contexts analysed. From these results it can be seen that barley grains from Structure 8 
are, on average, longer and slightly narrower than those from Structures 12 and 22. 
Although the difference is not vast (0.26mm longer and 0.11mm narrower) it is noticeable. 
 
If the measurements for grain length from each structure are plotted as histograms, 
further trends can be identified (Figures 83 - 85). It is clear that in Structure 8 the 
measurements are quite well clustered around the 4.0-4.4mm size class. In both Structures 
12 and 22 the spread of measurements is broader, as reflected by larger values for 
standard deviation calculations (Appendix 6). Further to this it can be noted that in 
Structure 12 there is a larger proportion of grains below 3.5mm (20.1%), the cut off point 
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used to assign grains to the tail grain classification. In Structure 22 this is also quite high at 
15.24%, while in Structure 8 it is less than half this (7.14%). 
 
A calculation of the skewness of the data, which shows whether the data are skewed to 
either side of the mean (Fletcher & Lock 2005: 37-40), provides a slight negative value for 
Structure 12 (-0.03). This emphasises the impact of marginal, tail grains in the assemblages 
from this building. The dataset from Structure 8 can be seen to be quite evenly spread 
either side of the mean (0.002) while there is a slight positive skew to the data from 
Structure 22 (0.16). 
 
These results suggest that there is an increased proportion of small grains in the Structure 
12 deposits (Figure 83). If all structures are considered to have had an input of grain from 
crops grown under similar conditions, small grains can be considered to represent tail 
grains, marginal specimens from the top of the ear. Following the now well established 
models for traditional crop processing techniques (e.g. Hillman 1984), the late processing 
stage of fine sieving is generally accepted as including the loss of a proportion of the crop 
in the form of small tail grains. As such, although not conclusive on its own, such evidence 
indicates that at least a proportion of the cereal assemblage from Structure 12 is 
composed of crop processing debris. 
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Figure 83: Histogram showing the length of barley grains in all samples from Structure 12 
 
Breaking this down further, the majority of the small grains (and in fact the majority of the 
cereal grains in general) come from contexts [3682] and [3692]. These are two ash 
deposits/surfaces which overlay a compacted floor surface [3695] in the central zone of 
Structure 12. Together nearly 25% of the barley assemblages from these two contexts was 
composed of grains below 3.5mm in length. The removal of these assemblages from the 
overall results altered the proportion of tail grains to just below 7%, which is quite 
comparable to the results from Structure 8. The mean length of grains from contexts 
[3682] and [3692] was 3.86mm and that of the remaining contexts increased to 4.34mm 
with their removal. The main implication of this is that the high concentration of tail grains 
and, by inference, crop processing debris was focussed on these two contexts. 
 
Conversely, the concentration of grains in the median size classes in Structure 8 (Figure 84) 
would appear to indicate that a greater proportion of prime grain is focussed on deposits 
from this building. This is especially the case for the oven which had 6.6% of grains below 
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3.5mm compared to 10.53% in the other deposits. The mean length is also greater at 
4.27mm compared to 4.14mm. This further emphasises the density calculations from 
above suggesting not only a concentration of cereals on the oven feature, but a significant 
contribution from prime grain. 
 
 
Figure 84: Histogram showing the length of barley grains in all samples from Structure 8 
 
The grains from Structure 22 (Figure 85) have a broader spread and are initially a little 
more difficult to understand. However, when broken down according to early and late 
deposits, as outlined above, there is quite a clear difference in the results. The remains 
from the early phase (contexts [4662], [4666] and [4667]) have a higher mean length 
(4.22mm compared to 3.81mm) and a lower proportion of tail grains (7.04% compared to 
20.43%). This appears to represent a change from earlier deposits containing more prime 
grain to later ones containing more tail grains. This might suggest a greater proportion of 
crop processing debris in later deposits. 
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Figure 85: Histogram showing the length of barley grains in all samples from Structure 22 
 
A consideration of the breadth of barley grains adds little to the above results, generally 
being proportionate to the length of the grains. As was seen in the previous chapter, the 
size of grains changed over time, becoming plumper in Phase 6, possibly as a result of the 
greater proportion of naked barley grains. 
 
Chaff and weed seeds: 
When considering the proportions of grains, chaff and wild taxa, it is interesting to begin 
with a comparison of all of the Phase 4, 5 and 6 structures discussed in the previous 
chapter. This represents the most basic data gathered and is comparable between all of 
the buildings and phases investigated. Figure 86 is a tertiary phase diagram/ternary plot 
(referred to as a triangular scatter plot by M. Jones (1985) and van der Veen (1992)). 
 
Figure 86 plots the relative proportions of cereal grains, chaff and wild taxa. This graph 
demonstrates the broad similarity in the assemblages from the majority of the structures. 
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Some variation is seen for the Phase 4 deposits associated with the broch (Structure 9), 
which have a higher proportion of grain but the overall concentration of material is not 
great, making it difficult to interpret this further. The heavily grain dominated deposits 
from the Structure 21 corn drier are clearly separated from the other occupation debris. In 
general it would seem that the majority of occupation deposits contain very similar 
proportions of grain, chaff and wild plant elements. To a certain extent however, much of 
this pattern is influenced by the overwhelming dominance of the seeds of wild plant taxa. 
As will be seen below in the further consideration of Structures 8, 12 and 22, there are a 
number of differences in the assemblages that can be identified. 
 
 
 
Figure 86: Ternary plot of the relative proportions of cereal grains, chaff and wild taxa by 
structure 
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As should be apparent from the previous chapter, there are a wide range of plants 
included under the broad term ‘wild taxa’. It was also highlighted in the previous chapter 
that a large number of these taxa have origins other than in arable fields, with substantial 
numbers of sedges, for example, making a significant contribution to most assemblages. 
This is interesting in itself but, to continue the theme of crop processing which runs 
through this component of the results, these need to be filtered out. A range of taxa 
considered to be the most likely arable weeds (see section 4.3.3) were selected and 
quantified for each structure (Figure 87 and Table 21). Indeterminate seeds and other 
generative structures were omitted and the results were calculated as a proportion of the 
assemblage and as items per litre. This was designed to give an impression of the 
contribution of these taxa to the assemblages and the density of remains in the deposits. 
 
 
Figure 87: Graph showing the number of items per litre for arable weeds and other wild 
plant taxa, arranged by structure 
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Structure Arable Non-arable 
STR 8 14.45% 85.55% 
STR 12 50.54% 49.46% 
STR 22 28.58% 71.42% 
Table 21: Table showing the relative proportions of arable weeds to other wild plant taxa 
in each structure 
 
The above results show that Structure 12 has a much higher density of seed remains than 
the other two buildings. It is also clear that a much greater proportion of the seeds are 
from plants that are most likely to represent arable weeds, accounting for just over half 
the assemblage. Structure 8 has the lowest proportion of such plants (14.45%) and 
Structure 22 occupies an intermediate position (28.58%). At the most basic level, if one 
assumes these seeds to have been removed from the cereal crop during fine sieving, this 
indicates that Structure 12 deposits contain a greater proportion of crop processing debris. 
The smallest proportion of such material appears to be present in Structure 8 deposits. 
 
If one considers the number of barley rachis segments present (Table 22), a similar pattern 
begins to appear. In this table the values include the appropriate proportion of 
unidentified grains and ‘cereal-size’ rachis segments which, based on overall assemblage 
composition, are in all probability barley. 
 
Structure Corrected barley 
grain total 
Corrected number of barley 
rachis segments 
Grains per rachis 
segment 
STR 12 1087 498 2.18 
STR 8 360 37 9.73 
STR 22 409 48 8.52 
Table 22: The relative proportions of barley grains and rachis segments from the deposits 
of each structure 
 
The final column in Table 22 indicates the number of barley grains per rachis segment 
based on the relative proportions of the two elements. In an intact ear of six-row barley 
this value would be 3 (three grains to each rachis segment). Lower numbers indicate a 
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higher proportion of rachis segments, whereas higher numbers indicate a greater 
proportion of grains. As such, in Structure 12 there are too many rachis segments for the 
number of grains present, suggesting a contribution from processing waste. Loss of such 
elements would most likely be during the fine sieving stage (Hillman 1984). The results 
from both Structures 8 and 22 indicate a much smaller contribution of such debris. 
 
If the same context divisions used for the cereal grains are applied, the pattern becomes a 
little clearer. In Structure 12, contexts [3682] and [3692] contain some 75.29% arable 
weeds compared to 16.37% in the remaining assemblages. In the former contexts there 
are 1.78 grains to each rachis segment compared to 10.19 in the remaining deposits. As 
above, this further emphasises the dominance of processing debris in these deposits 
compared to the other assemblages from Structure 12. 
 
The remains from contexts [9200] and [9201] in the Structure 8 oven show a higher 
proportion of arable weeds than the other deposits (30.79% compared to 11.29% from 
other contexts). In the material from the coursed masonry ([9200]), over half of the 
identified taxa fell into the arable weed category. However, this could simply be a 
reflection of the predominantly cereal based input to the deposit, which has a much higher 
proportion of cereal grains than the majority of other assemblages (36.33% compared to 
3.81% from the other contexts). This highlights some of the interpretational problems with 
an assessment of weed taxa alone and the need to integrate numerous lines of evidence. 
In terms of rachis fragments, the proportion is much lower than in the rest of the building. 
From this feature there are some 13.5 barley grains for every rachis segment, while in the 
rest of the deposits this value is 5.37, much closer to the value of 3 for un-processed ears. 
The implication of such results is to point further towards an emphasis on cleaned product 
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in this feature. This also suggests that perhaps an element of crop processing waste found 
its way into the hearth and helps to further emphasise the possibility that the ash from the 
oven did not contribute significantly to the other deposits. 
 
Experimental work carried out using a replica of the Structure 8 oven feature 
demonstrated that it is unlikely to have operated well as an oven, providing most heat and 
smoke through the hole in the top (Appendix 7). Although limited in their scope, the 
experiments suggested a role in drying or smoking food products and fits well with this 
evidence, that can best be interpreted as representing cereal drying activities. 
 
The early phase of Structure 22 has a slightly lower proportion of arable weeds compared 
to the later phase (23.64% compared to 32.32%). In this period of use the proportion of 
rachis segments is relatively low, with 17.22 grains to each segment. In the later deposits 
there is an increase in the proportion of rachis segments in these deposits, with 6.51 
grains to each segment, which may, together with the weed evidence, suggest a higher 
proportion of processing debris in the later layers. 
 
As a final note in relation to the representation of rachis compared to cereal grains, as has 
already been introduced in the previous chapter, there is a preservation bias against chaff 
elements (Boardman & Jones 1990). This means that rachis fragments were probably 
present in higher proportions before carbonisation. The assumption applied to the results 
is that conditions of carbonisation were comparable in all hearths due to the apparent 
uniformity in the type of fuel used. The exception to this may be the enclosed fire in the 
Structure 8 oven feature, in which carbonisation may have been different. The remains 
from this feature were generally better preserved than in many others, although this could 
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also relate to protection from trampling and post-depositional damage. Such processes 
could also lead to poorer preservation of more fragile elements. In general the view is that 
the results obtained are a good reflection of the differences between assemblages 
although the actual quantities of chaff are likely to have been depleted by carbonisation. 
 
The pattern of cereal use between the structures: 
All of the lines of evidence above indicate that Structure 8 has an emphasis on prime, 
predominantly clean barley product, along with a small amount of oat and wheat. Further 
to this, the use of cereals appears to be focussed on the oven feature (contexts [9200] and 
[9201]). The ash from this feature appears not to have been deposited in any great 
quantity within the building and may mostly have been removed directly from the feature 
and dumped elsewhere on the site. 
 
Structure 12 appears to have been mostly concerned with the use of cereals and of 
cleaned barley grain. In line with general interpretations of such structures it would seem 
likely that much of this material entered the fire during food preparation and cooking 
activities. The processing of barley is also indicated in the results. Two deposits in 
particular ([3682] and [3692]) show considerable evidence for the by-products of the fine 
sieving stage of processing of the barley crop. The significance of this in terms of 
understanding the activities undertaken within the building is dependent on the 
interpretation of these contexts. This is discussed in more detail below following the 
presentation of further data from the bulk samples. 
 
The pattern for Structure 22 can be divided between the early and late periods of use. In 
the early period, the contribution of crop processing debris appears to be lower in terms 
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of a smaller proportion of tail grains, less arable weeds and a lower proportion of rachis 
segments. It would seem that there is subsequently a slight change of emphasis, with such 
debris having a greater input to the assemblages. The quantity of these materials is not so 
pronounced as in contexts [3682] and [3692] in Structure 12, which implies greater mixing 
of materials, suggesting that the remains originated from a range of activities, with fine 
sieving of the barley crop being the most easily identifiable. The presence of naked barley 
in the early phase alone may suggest that there was a use of this crop, perhaps through 
some degree of food preparation. The later phase seems to suggest a greater emphasis on 
processing than preparation. Equally, an emphasis on hulled barley could reflect a greater 
concern with products that can be generated from this crop. Such uses are difficult to 
trace through the evidence currently available. Brewing is a possibility (Chapter 3) but the 
low representation of germinated grain would not appear to support this. The flax remains 
associated with the hearth may indicate that the use of this crop, perhaps in the extraction 
of oil, was focussed on Structure 22 at this time (see Chapter 3).  
 
The similarity of the remains from a number of the deposits from all three structures 
demonstrates some of the limitations of the archaeobotanical material. It is difficult to 
determine whether the patterns are the result of similar uses of cereals in all of the 
buildings, a general background signature in the data, or the result of equifinality, in terms 
of the process of carbonisation, deposition and mixing of deposits producing apparently 
quite uniform assemblages. A combination of factors is probably at work but it is 
considered that the results as they are broken down above are still very informative. 
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4.4.3: Carbonised vegetative material: 
Many of the remains of non-seed, non-cereal remains were quantified in an attempt to 
see whether this could be use to further characterise assemblages (section 4.3.2). It was 
possible to identify a number of the remains, including sedge stems (Carex sp.), rush stems 
(Juncus sp.), the possible stems of horsetails (Equisetum sp.), small grass culm bases, small 
tubers (indeterminate species), moss (Bryophyta), seaweed (predominantly Fucus 
sp.),crowberry leaves (Empetrum nigrum) and the various remains of heather (charcoal, 
leaves, buds/flowers and seed capsules). 
 
The pattern of the density of these remains is comparable to that of other material, with 
the richest deposits for cereals and other seeds also having the highest density of non-
seed remains. For example, the highest density of such material from Structure 12 is in 
contexts [3682] and [3692]. In Structure 8 the highest densities are from contexts [9200] 
and [9201], predominantly from the latter which represents the fire box of the oven. In 
Structure 22 the early deposits exhibit higher densities than the later contexts. Such 
patterns may reflect the purity of the deposits and represent less post-depositional mixing 
of ash with other material. 
 
If one looks at the relative proportions of the different classes of remains the patterns are 
relatively constant between all three structures. Heather, dicotyledonous stems/roots, 
monocot culms/culm bases and moss dominate. Other plant elements make more minor 
contributions. One interesting point is that seaweed has the highest representation in 
Structure 12 (4.03% compared to 1% in Structure 8 and 0.34% in Structure 22). This is 
contrary to the expectation of higher proportions in Structure 8 where seaweed ash 
appears to have been in common usage. Although the proportion is not vast, it could lend 
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some support to the possibility of seaweed consumption raised in the previous chapter, 
with the remains focussed on the building most likely to have fulfilled such a role. The 
general consistency of the remains either results from the effects of the charring process 
itself or reflects the input to the assemblages from peat and turf fuels. 
 
Peat/turf/dung remains were not quantified but were present in the majority of samples. 
Within the assemblages there was no charcoal of identifiable size. Many of the fragments 
are likely to be remains of heather stems. The effect of trampling is likely to have caused a 
significant amount of damage and fragmentation within a number of the assemblages and 
the process of flotation is also known to cause damage to fragile pieces of charcoal (e.g. 
Dimbleby 1967: 108). 
 
In general this process was time consuming and the amount of information gained cannot, 
unfortunately, justify the time taken. However, it has been useful in demonstrating the 
relative consistency of assemblages between all three buildings. 
 
4.4.4: Mineralised seeds: 
As noted in the previous chapter, a number of mineralised plant remains were recovered 
from deposits at Old Scatness. Mineral replacement of botanical generative structures can 
be due to potash (potassium hydroxide), gypsum, calcium carbonate and calcium 
phosphate (McCobb & Briggs 2001). The seeds recovered from Old Scatness assemblages 
were predominantly solid and of a pale orange hue. Generally many surface features had 
been lost and taxonomic identification was made using gross morphological features. 
Mineral replacement by calcium phosphate seems the most likely means of preservation 
(Carruthers 2000). 
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Preservation of seeds by such means generally occurs in deposits rich in faecal matter 
(Green 1979), although other highly organic deposits can also lead to such preservation 
(cf. Carruthers 2000). That a number of bones, in particular small fish bones, occurred in 
the bulk samples was noted throughout processing. The bone recovered in both heavy and 
light fractions has been quantified and broadly grouped (mammal, fish and bird) from 
Structures 8, 12 and 22 and can be considered in relation to the presence of mineralised 
plant material. That the bone accumulated during occupation is attested by the presence 
of burnt specimens, ranging from scorching to those that had the grey/blue appearance of 
calcined bone. Although not conclusive, this would suggest to the author that the majority 
of the material was not the result of post-abandonment deposition. 
 
All of the mineralised remains came from light fractions and it is likely that more 
specimens would be held within the heavy fractions since they do not float so well as 
carbonised material. It is unfortunate that sorting heavy fractions without magnification is 
unlikely to have recovered these small remains. Sorted residues have been retained, which 
could allow further analysis in the future. 
 
Of the 54 assemblages, mineralised remains were present in 9 samples (16.67%). Mammal 
and fish bone were noted in the majority of assemblages. Although the counts of NISP 
(number of identified specimens) may not be the most accurate means of quantification 
(e.g. Wheeler & Jones 1989: 152-153), the majority of the fragments are of small fish 
bones which showed only limited fragmentation and can be considered sufficiently reliable 
for the calculations. The use of a standardised density ratio (items per litre) means that the 
results from samples of different sizes can be accurately compared. 
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A consideration of these remains by structure (Figure 88) shows that the mean number of 
all bones and of fish bones is highest in Structure 12. It is apparent from these calculations 
that the majority of bones in samples from all three structures are dominated by those of 
small fish. In Structure 12, 24% of the contexts considered contained mineralised plant 
remains, compared to 14.29% in Structure 8 and 6.67% in Structure 22. 
 
 
Figure 88: Mean density (items per litre) for all bone and fish bone in samples (heavy and 
light fractions) from Structures 8, 12 and 22 
 
Considering the remains by context in Structure 12, it is clear that high densities of fish 
bone within a sample does not necessarily equate to the presence of mineralised plant 
remains. For example, eight samples from contexts [3613] and [3653] that did not contain 
mineralised plant remains averaged 62.36 fish bone fragments per litre, compared to an 
average of 19.84 in six samples from contexts [3682], [3692] and [3695] that did contain 
mineralised plant material. These deposits are broadly overlapping, with the 
stratigraphically later [3613] and [3653] at least in part lying physically above the latter 
three contexts in the centre of Structure 12. As well as mineralised seeds, contexts [3682] 
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and [3695] also produced some matted vegetative material that also appeared to have 
been mineralised. 
 
In addition, a broadly Structure 12 phenomenon was the presence of seed testae (seed 
coats), which could potentially be from cereal grains, with some also occurring in Structure 
22 assemblages. Further identification has not been attempted and the means of 
preservation is not confirmed, although the presence of other mineralised material may 
suggest a similar process (cf. McCobb & Briggs 2001). 
 
In Structure 22, the contexts from the later phase were the ones which contained 
mineralised seeds, although admittedly only in one sample. These layers had a much 
higher density of fish bones per litre than those of the earlier phase (7.78 items per litre 
compared to 1.68 items per litre). Even with the omission of a very rich one litre sample 
(SF35310) from hearth context [3650], which contained 300 fish bones, the density of 
these remains from the later phase was still much higher at 6.25 items per litre. 
 
It is considered here that the presence of bone, particularly those representing the 
remains of fish, were responsible for the mineralisation of plant matter. In this process it is 
perhaps particularly important for overlying deposits to contain large amounts of animal 
matter, allowing calcium salts and phosphates to filter through to lower layers (cf. 
Kenward & Hall 1995: 718-719). 
 
4.4.5: Fish bone: 
The presence of large numbers of fish remains, which appear to be particularly focussed 
on the Structure 12 roundhouse, is fascinating. One might assume that even a relatively 
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small number of decomposing fish carcasses would be quite unpleasant within the 
domestic space. 
 
The fish bones from the bulk samples were not identified by the present author. However, 
fish remains from the Iron Age settlement have been identified and reported by Dr. 
Nicholson (Nicholson Forthcoming-b), including some from the heavy fractions of samples 
discussed here. The majority of the bones from the deposits in Structures 8, 12 and 22 
were gadids, generally in the form of ‘small or tiny’ saithe (Pollachius virens) (up to 35cm 
in length). The preponderance of such types would suggest that the majority of the 
unidentified fish bones from the deposits included here are of the same species. 
 
The density of fish remains from Structure 12, in combination with its interpretation as a 
dwelling could predominantly represent the remains of the cooking and consumption of 
fish, along with the subsequent discard of inedible elements. A proportion of the bones 
(6.33%) were burnt or calcined, suggesting disposal in the fire following consumption or of 
waste elements during cooking. It seems odd that the debris in the floor layers was not 
cleared but the remains could represent a gradual accumulation of bones over an 
extended period of time, with small elements becoming trampled into the floor surfaces. 
The potential that the fish remains were responsible for the mineralisation of plant 
elements in the deposits implies that the decomposing remains would, at the very least, 
have produced an unpleasant odour within the dwelling. However, if the deposits were 
the result of the gradual accumulation of bones, they may have decayed quite slowly with 
minimal impact on the environment within the house. A fuller understanding of the 
mechanisms involved would be very advantageous to help better understand the living 
conditions within the building. 
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As noted above, there is a difference in the amount of fish bone in assemblages from the 
primary and secondary deposits from Structure 22. If one considers the number of burnt 
bones, it is possible to see that a far greater proportion from the later deposits were burnt 
or calcined (52.55% compared to 6.78%). The large number of burnt bones are 
concentrated on hearth fill [3650] which, as a fire place, would seem quite logical. 
However, the implication of this, following the same principles as above, is that the fish 
remains were discarded either during cooking or consumption. This could prove important 
in understanding the role of Structure 22 in this group of buildings. Unfortunately there is 
as yet no analysis of the elements represented in these deposits. For example, an 
emphasis on head elements could indicate disposal during cooking or processing, whereas 
elements from the body would most likely be discarded following consumption (e.g. 
Wheeler & Jones 1989: 64-78). 
 
Samples from Structure 8 contained the lowest densities of fish bones. A small proportion 
(4.04%) showed evidence of burning but none were fired to the point of becoming 
calcined. The lack of deposition may suggest that fish were not disposed of and, by 
inference, consumed within this building. Spot sample SF15251 of the upper fills of the 
Structure 8 ash box [1897], which was not part of the present investigation, produced 
some of the largest concentrations of fish bones (Nicholson Forthcoming-b). This suggests 
a focus for the deposition of fish remains on this feature, the significance of which will 
become more apparent below. 
 
4.4.6: Invertebrate marine fauna and seaweed (context [1897]): 
From a small feature in Structure 8, a box formed of upright slabs next to the enclosed 
hearth (see above), a deposit of ash [1897] was recovered that is of great significance in 
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the interpretation of this building. Table 23 presents the identified remains from both the 
heavy and light fractions of the two samples (SF17719 and SF17753). Although the data is 
also shown in Appendix 5, the information has been presented in the table below to make 
it easier to refer to. Since numerous lines of evidence contribute to the overall 
interpretation of the deposit, the remains will be discussed in turn before presenting the 
interpretation and significance. Taxonomic nomenclature follows the appropriate 
contributions in Hayward & Ryland (1995). 
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Structure 8 8 
Context Number 1897 1897 
Area C C 
Sample Number 17719 17753 
Sample Volume (Litres) 2.5 3.5 
Phase 5 5 
      
Bristle worms (Class Polychaeta)     
Serpulidae indet. 496 390 
Spirorbidae indet. 714 488 
      
Barnacles (Class Cirripedia)     
Verruca stroemia 12 6 
cf. Cthamalus stellatus - 1 
Cthamalidae / Balanidae 169 83 
Semibalanus balanoides - 2 
cf. Semibalanus balanoides 27 12 
      
Molluscs     
Small gastropods indet. 37 30 
Marine Shell indet. fragments ***** ***** 
Small bivalves indet. 29 47 
      
Marine molluscs     
cf. Patella sp. (cf. common limpet) 1 1 
Helcion pellucidum (blue-rayed limpet) 56 24 
Patellidae indet. (limpet indet.) 2 7 
Gibbula sp. (top shells) 8 6 
Trochidae indet. (top shells) - 2 
Littorina sp. (periwinkles) 2 - 
cf. Cingula trifasciata 1 - 
Alvania semistriata 9 4 
Rissoa parva 6 4 
Rissoidae indet. 8 5 
Polinices cf. catenus (cf. spotted necklace shell) 1 - 
Polinices sp. (necklace shell) 1 - 
Buccinidae indet. (whelks) - 1 
Hinia incrassata (thick-lipped dog whelk) - 3 
Hinia sp. (dog whelk) 11 4 
cf. Raphitoma linearis 3 1 
cf. Raphitoma leufroyi 3 - 
Turridae indet. 2 - 
Retusa cf. truncatula - 1 
Partulida spiralis 4 1 
Brachystomia scalaris 12 21 
Aplysia cf. punctata (cf. sea hare) 1 1 
cf. Heteranomia squamula (saddle oyster) 281 184 
Mytilus edulis (common mussel) 2 1 
cf. Mytilus edulis (cf. common mussel) 1 - 
Chlamys distorta (hunchback scallop) 1 1 
cf. Chlamys distorta (cf. hunchback scallop) - 1 
Kellia suborbicularis 1 1 
Leptonidae indet. (coin shells) 2 2 
Cardiidae indet. (cockles) - 1 
cf. Moerella pygmaea - 1 
Arcopagia crassa (blunt tellin) 2 - 
Tellinidae indet. (tellins) 1 - 
Solenidae indet. (razor shells) - 1 
Hiatella arctica(wrinkled rock borer) 105 67 
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Structure 8 8 
Context Number 1897 1897 
Area C C 
Sample Number 17719 17753 
Sample Volume (Litres) 2.5 3.5 
Phase 5 5 
   Terrestrial molluscs     
cf. Cochlicopa lubrica 1 - 
Pupilla cf. muscorum 1 2 
cf. Vitrea sp. 1 2 
      
Bryozoans     
Tubulopora sp. 95 82 
Umbonula littoralis 3 5 
Escharoides coccinea 176 160 
Microporella ciliata 11 8 
Cellopora pumicosa 78 24 
Celloporina hassallii 704 489 
Celloporidae indet. - 1 
Order Cheilostomatida indet. (calcified bryozoans) 330 479 
      
Sea Urchins     
Echinidae indet. shell fragments 19 61 
Echinidae indet. spines 6 7 
Echinocyamus pusillus (green sea urchin) 1 - 
      
Other     
Fuel ash slag ***** ***** 
Indet. calcified material (a) 5 190 
Indet. calcified material (b) 4 6 
   * = 0-5 
  ** = 5-25 
  *** = 25-100 
  **** = 100-500 
  ***** = 500+ 
  Table 23: Marine fauna and associated remains recovered from the heavy and light 
fractions of samples SF17719 and SF17753 from context [1897] 
 
Sample description: 
The light fractions from this deposit were very small and contained few remains. Plant 
remains were scarce and other material consisted of bryozoans, small molluscs, bristle 
worm casings and a white fuel-ash slag. The heavy fractions were very large considering 
the sample volume and consisted primarily of the same fuel-ash slag, many mollusc shells 
(including a vast number of fragments that were not quantified), bryozoans, bristle worm 
casings and a few other remains. Below, each of the groups of material are discussed in 
turn before being brought together in the final synthesis. 
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Molluscs: 
Some molluscs of potential economic importance were recovered, including the common 
mussel (Mytilus edulis), limpet (Patella sp.), cockle (Cardiidae indet.) and razor shell 
(Solenidae indet.). The contribution that these shells make to the overall assemblage is 
limited and suggests that the primary reason for the accumulation of this deposit is not 
human consumption. 
 
The majority of the molluscan remains were small marine gastropods and bivalves. Two 
small bivalve taxa, saddle oysters (cf. Heteranomia squamula) and wrinkled rock borers 
(Hiatella arctica), were particularly numerous. Heteranomia squamula is a tentative 
identification since its present distribution does not include Shetland, being present in 
more northerly latitudes. These and other saddle oysters live on hard substrates that can 
include shells and algal holdfasts (Hayward et al. 1995b: 582-583). The wrinkled rock borer 
can be found in crevices and holes on rocks and, again, attached to algal holdfasts 
(Hayward et al. 1995b: 620). A number of blue-rayed limpets (Helcion pellucidum) were 
identified (Figure 89), which live predominantly on kelp (Laminaria sp.) and occasionally on 
low lying toothed wrack (Fucus serratus) (Hayward et al. 1995b: 504). 
 
Figure 89: Blue-rayed limpets (Helcion pellucidum) from sample SF17719 of context [1897] 
301 
 
 
The small gastropods Alvania semistriata and Rissoa parva tend to occupy rocky shores 
below stones and among fine weeds at or below the mid-tide level (MTL) (Hayward et al. 
1995b: 519-520). Dog whelks (Hinia sp.) live in sandy and sedimentary parts of the shore 
and another common taxon, Brachystomia scalaris, lives on other host organisms, 
especially the common mussel (Mitilus edulis) (Hayward et al. 1995b: 536; 547). 
 
A small number of terrestrial molluscs were also present in the assemblage (Table 23). It 
would seem likely that these organisms were either present in the location that the 
seaweed was burned, entered the deposit while it was cooling or once it had been 
deposited in Structure 8. Their contribution to the assemblage is quite limited. 
 
Bryozoans: 
Some of the more unexpected classes of material to be recovered were the numerous 
different species of bryozoan. These are sessile, colony forming organisms, with individual 
creatures (zooids) being encased in an ‘exoskeleton’ (zooecium). Often this is calcified 
(Ryland 1995: 629), facilitating preservation over archaeological time-scales. Due to the 
concentration of these animals, the remains were quantified as number of fragments 
rather than number of individual organisms. Although degree of fragmentation could 
affect the comparability different taxa or samples this is still a good measure of order of 
magnitude for each type. The structure of some of the bryozoan colonies present showed 
that they had originally grown around algal fronds and stems which had subsequently 
burnt away (Figure 90). 
 
The most numerous taxon was Celloporina hassallii (Figure 90), which is common on 
stones, kelp holdfasts and other similar substrates (Ryland 1995: 656). Other species, such 
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as Escharoides coccinea, Cellopora pumicosa and Microporella ciliata share similar 
habitats, with the latter being occasionally common on kelp fronds (Ryland 1995). 
 
 
Figure 90: Colony of Celloporina hassallii (left) and Umbonula littoralis (right) from sample 
SF17719 of context [1897]. Note the morphology of the colony on the left preserving the 
shape of the seaweed around which it grew 
 
Bristle worms: 
The casts of bristle worms (class Polychaeta) were common in the assemblages. The size 
and morphology enabled family level identifications but more precise taxonomic 
classification was not possible in the absence of the organisms themselves. Species of 
Serpulidae grow most commonly on rocks, ships hulls and kelp holdfasts and those from 
the family Spirorbidae grow on similar substrates, with the addition of algal fronds (Knight-
Jones et al. 1995: 255-267). 
 
Barnacles: 
Barnacles are a ubiquitous group of crustaceans on British coastlines growing on a range of 
harder substrates that can include rock, shells of larger molluscs and algal holdfasts. A 
number of taxa were present, with the assemblage being dominated by species identified 
to either Cthamalidae or Balanidae families. Generally taxa from these families grow on 
rocks, shells and algal holdfasts, as well as a range of artificial habitats, such as boat hulls 
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(Hayward et al. 1995a: 307-311). Fewer specimens of Verruca stroemia and cf. 
Semibalanus balanoides, which grow on similar substrates, the latter being most 
commonly found on sub-littoral rocks, were also present (Hayward et al. 1995a: 307-311). 
 
Other marine fauna: 
Some spine and shell fragments of sea urchin (Echinidae) were recovered. Although sea 
urchins are edible, the combination of organisms with which they were recovered suggests 
that they were not gathered for this purpose. A single specimen of Echinocyamus pusillus 
(green sea urchin) was also identified. This is a small sea urchin (up to 15mm diameter) 
which lives in coarse sand or fine gravel (Moyse & Tyler 1995: 680-681). This animal could 
easily have been gathered along with seaweed. 
 
Seaweed: 
Within the plant remains recovered were a number of stem fragments from what is 
thought to have been cuvie (Laminaria cf. hyperborea), a type of kelp. A few fragments of 
wrack (Fucoid algae) were also identified. 
 
Fuel-ash slag/’cramp’: 
The most dominant remains in the recovered material were by far the fragments pale grey 
vitreous material that was termed fuel-ash slag (Figure 91). In other occurrences from 
archaeological deposits in the Northern Isles, this material has been referred to as ‘cramp’ 
and is common from a number of Neolithic and Bronze Age sites in Orkney (Photos-Jones 
et al. 2007). Cramp can occur in large pieces, such as the large 8Kg slab from Kewing Cist, 
Orkney, although it is generally smaller (Photos-Jones et al. 2007: 3). The material from 
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Old Scatness was quite fine, but with some fragments up to 40mm across. There is little 
indication of fracturing and it would seem the cramp originally formed as small pieces. 
 
 
Figure 91: A large fragment of cramp/fuel ash slag from sample SF17719 of context [1897]. 
Note the obvious shell inclusions 
 
Based on numerous scientific analyses, it has been suggested that the cramp is formed by 
potassium, sodium and calcium oxides from seaweed acting as a flux in the formation of 
an alumino-silicate melt. Essentially these compounds lower the melting point of silicate 
minerals to around 650°C to create a vitrified fuel-ash slag (Photos-Jones et al. 2007: 19). 
Although the material from Old Scatness has not been subject to scientific analysis, the 
morphological similarity to the cramp analysed and experimentally produced by Photos-
Jones et al. (2007) suggests it also originated from burning seaweed. The inclusion of 
fragments of shell also indicates such an origin. 
 
Overall composition: 
Looking at all the remains together, the contribution made by organisms of potential 
economic value is very low. This leads to the interpretation of the deposit as representing 
the remains from the burning of a naturally occurring community of marine plants and 
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animals. The main signature within the assemblage seems to point towards organisms 
living on seaweed, especially kelp, and algal holdfasts. Some, such as the blue-rayed limpet 
and Celloporina hassallii bryozoans are quite specific to kelp (Laminaria sp.). It is, however, 
likely that a more mixed community of seaweed was burnt, with the indicators for kelp 
being most recognisable. Some of the taxa might be more expected to live on harder 
substrates such as rocks, including a number of the bristle worms, barnacles and some 
molluscs. Rocks and stones could easily have been gathered and burnt with the seaweed, 
being removed from the ash before it was taken to the site. 
 
This shows that seaweed, including deep-water species like kelp were available within the 
catchment of the settlement. It cannot be ascertained whether it was gathered and burnt 
at the beach due east from the site (Scord) or further afield, such as the more sheltered 
bay at West Voe. Seaweed could have been harvested simply by wading out to deeper 
water at low tide (e.g. Fenton 1978: 64). Equally, kelp and other seaweed holdfasts can 
often break away from the rocks to which they are attached during storms, being washed 
up on beaches for easy gathering from the shore. 
 
A consideration of context and taphonomy: 
Although a number of samples from other deposits in Structure 8 have been analysed, 
including the main floor surface, hearth material and ash spreads, no comparable 
assemblage has been recognised. A number contained the remains of carbonised wrack 
(Fucus sp.) but generally in low concentrations. Likewise, a number of samples contained 
small molluscs or fragments of marine mollusc shell but always in very low numbers. The 
implication of this is that the seaweed ash was kept contained only within the ash box. 
Further to this, the absence of the material in other assemblages suggests that the 
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seaweed was not burnt within the hearth or oven contained by the building. The absence 
of any in situ burning within the ash box indicates that the seaweed was not burnt within 
this feature either. In turn, no such deposits have been recognised to date from any other 
context at Old Scatness.  
 
The highly unpleasant nature of burning pure seaweed in an enclosed space (e.g. Church 
2002b: 86) combined with such evidence can be used to indicate that the material was 
brought into the structure as ash and deposited in the slab-sided feature from which it was 
to be used. In more recent times, commercial kelp burning was carried out close to the 
shore where the seaweed was gathered (Fenton 1978: 58-66). It would seem reasonable 
that, although the scale of seaweed burning would have been much smaller, the fire that 
produced the ash in context [1897] was situated away from the settlement, most likely 
close to where the seaweed was gathered, to reduce the distance over which it needed to 
be transported. 
 
Use and significance: 
The containment of the ash within an apparently purpose built, slab-sided box suggests 
that it is the result of deliberate deposition. From around and within the ash box, a large 
number of fish bones were recovered (Nicholson 2005: 146; Forthcoming-b), as was the 
skeleton of a neonate sheep (SF15251). Neither of these are likely to have been gathered 
with the seaweed and they do not show evidence of having been burnt. The fish bones at 
least may represent the remains of fish placed into the deposit of seaweed ash as part of a 
preserving process. Seaweed ash is known to be highly alkaline and has an economic role 
as lye in soap manufacture (Fenton 1978: 59). Dickson & Dickson (2000: 168) consider that 
the products of seaweed burning could have found a role in scouring wool prior to dying. 
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Seaweed and its ash also contain quite high salt concentrations, which were more recently 
of importance in glass manufacture (e.g. Fenton 1978: 63-64). Such features would make 
seaweed ash a potential substitute for salt in the process of curing and preserving various 
food stuffs. 
 
This would be more appealing as an option in an area which has limited access to salt. To 
the author’s knowledge there is no evidence of salt manufacture in Shetland at this time 
and there is no evidence of salt import, which might be shown by the presence of 
briquetage (cf. Maltby 2006: 118). There is the possibility of import in other vessels but 
this still may have been in small quantities, whereas quite large amounts of salt are 
needed to cure meat and fish on any scale (Maltby 2006). In Norway and Sweden fish are 
still preserved using burnt seaweed (lute fisk) but through soaking in lye solution rather 
than just the dry ash itself (Dickson & Dickson 2000: 168). In the final appendix of his 
report on aisled roundhouses, Lindsay Scott (1948: 125) notes that seal meat and sea birds 
were preserved using the ash of seaweed in a cow hide during the 17th century in the 
Hebrides. 
 
Salt can also be important in the manufacture of dairy products such as butter and cheese, 
especially if storage for longer periods is required (e.g. Fenton 2007: 231). During the 
eighteenth century in St Kilda a type of ewe’s milk cheese was cured using seaweed ash, as 
were goat’s milk cheeses in Jura (Fenton 2007: 245). It is therefore conceivable that the 
ashes of seaweed played a role in the dairy economy of Old Scatness. In Scandinavia, salt 
from seaweed is recorded as having been referred to as either ‘black salt’ (svartasalt) or 
‘salt for cattle’ (búsalt) (Shetelig et al. 1937), suggesting that here it was regarded as an 
inferior product to salt from sea water. 
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Traditional practices known from Shetland, St Kilda and Faroe involved the air-drying of 
meat and fish in open stone or timber structures. In Shetland these were known as ‘skeos’ 
and could also house cheese, butter and meal (Fenton 2007: 268). This could also have 
been practiced in the Iron Age in Shetland but such a possibility does not necessarily 
disprove the potential use of seaweed ash. It is even possible that the two processes were 
used side-by-side for the manufacture of different products. There is no doubt that the 
effect on flavour of the two methods would be very different. Salting can be used as part 
of the air-drying process, although it is not essential (Fenton 2007: 307) and the 
combination of salting and smoking, perhaps using the ‘oven’ feature next to the ash box 
is another possibility. To work effectively in this way some kind of superstructure to trap 
smoke above the feature would be necessary. The large orthostats on either side of the 
feature could have acted as a frame for such a construction, which could have utilised 
organic materials such as wood, skins or woven mats of plant stems, which would leave 
little archaeological evidence. 
 
Tracing such practices from faunal remains is probably quite difficult. However, a scapula 
found with an articulated bone group from a Phase 6 deposit in Structure 21 at Old 
Scatness (SF41202 [6030]), comprising a significant proportion of a cattle leg, was 
perforated in a manner that suggested that it could have been hung. This was interpreted 
as having been for the purpose of drying or even smoking (Cussans & Bond Forthcoming). 
Although not contemporary with the use of Structure 8 this could be used to infer that 
similar practices may have taken place during other periods of occupation. Filleting marks 
were common on bones from Phases 5 and 6 (Cussans & Bond Forthcoming) and it is 
possible that some of the meat was removed with the intention of preservation. However, 
this is entirely conjectural. 
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In addition to the mammalian evidence, a number of the fish remains from Structure 8 
show scorching around the head elements (Nicholson Forthcoming-b). This is considered 
by Nicholson (Forthcoming-b) to indicate suspension of the fish by their tails over a fire. In 
combination with the evidence from the ash box, this could suggest that fish were being 
smoked over the oven feature, perhaps as a means of preservation. 
 
At Crosskirk broch, Caithness, a walled depression, which had associated stone-lined tanks 
(Fairhurst 1984: 59-60), was found to contain a grey ash with a number of fish vertebrae 
and fragments of shellfish (Dickson & Dickson 1984: 155). No mention was made of 
seaweed remains or cramp in this feature but it bears some similarities to the features 
seen in Structure 8. Tanks in the ‘earth-house at Garry Iochdrach, North Uist were noted as 
containing “…bones (probably of cow), limpet and periwinkle shells, a piece of cetacean 
bone, fragments of the usual pottery, and an abundance of ashes.” (Beveridge & Callander 
1932: 35). Unfortunately the full nature of these deposits (ash type and small ecofactual 
remains) are unknown. An ash-filled box from the upper levels at the broch of Burrian in 
Orkney has been postulated to have been used for the preservation of a range of foods 
(MacGregor 1974: 67-68). It should be noted however, the ash in this feature was 
described as having been red, which would seem more likely to be derived from peat than 
from seaweed, making a comparable use less likely. Deliberate burning of seaweed has 
also been interpreted based on botanical evidence at Cnip (Church & Cressey 2006: 188-
191) and the Early Iron Age site of Ceann nan Clachan (Armit & Braby 2002: 237), although 
at both sites it is considered to have been used as a fuel rather than for any other role. 
 
Unfortunately the similarity of the above examples to the one at Old Scatness is difficult to 
confirm. However, it would seem unlikely that the use of seaweed in this way, whether as 
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a preservative or in another role, was unique at this time. It is more likely that fortuitous 
preservation conditions, coupled with the intensive environmental sampling carried out at 
Old Scatness have made this deposit unique. It must also be remembered that the 
activities represented would not have been on the scale seen in the commercial kelp 
burning industry that operated in the Northern Isles in the eighteenth and nineteenth 
centuries. 
 
4.4.7: Mammal Bone: 
Hand collected mammal bone from a selection of the occupation deposits was identified 
and quantified to see if any patterns in faunal deposition could be identified. As would be 
expected of floor surfaces and associated contexts, the number of remains was low and 
the degree of fragmentation was relatively high. In total 408 fragments were recorded. 
The raw data are presented in Appendix 8.  
 
Structure 8 was found to contain very small numbers of bones (Figure 92), with remains 
found in floor surface [1989] only. The number of fragments was low compared to the 
other two buildings, with only 0.32 fragments in each m2 of the internal area. The largest 
number and highest concentration of bones was found in Structure 12. The implication of 
these patterns is that deposition of faunal material was low in Structure 8 and much higher 
in Structure 12. Structure 22 occupies an intermediate position. 
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Figure 92: Graph showing the concentration of fragments from each structure divided by 
the number of contexts and by the internal area of the buildings 
 
Looking at the representation of different taxa (Figure 93) it is apparent that the results 
from Structure 8 are of little use. Only two specimens could be given a taxonomic 
grouping, one as cattle (BOS) and one as pig (SUS). A wider range of identifications could 
be made in the other two buildings. Structure 12 is dominated by cattle (52%), followed by 
sheep/goat (OVI) (28%), pig (12%) and six pieces of cetacean (whale) bone (8%). The whale 
bone could represent raw material for craft working. In Structure 22, the largest 
proportion is sheep (38%), followed by seal (32%), cattle (23%) and pig (8%). 
 
From Phase 5 in general, cattle dominate, followed by sheep and a small number of pigs. 
Other taxa represent minor contributors (Cussans & Bond Forthcoming). Structure 12 
matches this pattern quite well but Structure 22 is a little different. However, the number 
of remains assigned a taxonomic group from this building are quite low (13 fragments), 
which could have a significant effect on the patterns obtained. 
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Figure 93: Species representation by structure using NISP values (unidentified remains 
omitted) 
 
A consideration of element representation is presented in Figure 94. In general the 
groupings follow the general biological divisions outlined in O’Connor (2000: 5-18) (see 
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section 4.3.4). There is a potential problem in comparing the data in this way since the 
potential number of elements in each grouping is variable. However, as a general guide to 
the character of the assemblages it is considered that such an approach is adequate. The 
relatively small sample size, especially from Structures 8 and 22 would make further 
statistical analysis even more misleading. 
 
As noted above, the very small number of specimens from Structure 8 makes it difficult to 
identify many meaningful trends. All three assemblages are dominated by teeth, mainly in 
the form of loose teeth. This could simply represent the relatively small size of these 
elements and their durability (e.g. Lyman 1994: 79-80). In addition, foot elements have a 
high representation in Structures 12 and 22. This result could be skewed by the larger 
number of bones that make up this complicated part of the leg. 
 
Upper limbs, vertebrae, ribs and skull elements appear to have the best representation in 
Structure 12. The relatively high proportion of upper limb elements from Structure 22 is 
likely to be influenced by the two pieces of seal humerus from tank fill [4692], which most 
likely represent the body and unfused epiphysis of a single bone. It is difficult to be certain 
as to whether this is a genuine trend or a product of the larger assemblage recovered from 
this building. These elements closer to the main body of the animals are associated with 
the higher meat yielding areas (e.g. Reitz & Wing 1999: 205-217). It could therefore be 
tentatively suggested that these remains are the product of meat consumption within the 
central area of the roundhouse. The remains from Structure 22 appear less focussed on 
consumption, being dominated by lower value elements. 
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The cranial elements are more difficult to interpret but the relatively large number of 
cranial fragments from Structure 12 (the only building from which they were recorded) 
could indicate consumption of meat from the skull or the extraction of the brain (e.g. 
Smith 1994: 149-151; Bond 2007b: 228-233). Skull elements (mandibles and teeth) from 
around hearths have been noted from dwellings at Dun Bharabhat (Harding & Dixon 
2000), A’Cheardach Bheag (Fairhurst 1971) and A’Cheardach Mhor (Young & Richardson 
1960), all in the Outer Hebrides. In addition, skulls and mandibles as display items are 
relatively well known (e.g. Clarke 2001: 158-162; Lucas & McGovern 2007) and it is 
possible that these elements could be the remains of a similar practice. This is, however, 
impossible to clarify based on the current evidence and no such displays were found in 
situ. 
 
315 
 
 
Figure 94: Element representation (all taxa) by structure using NISP values (indeterminate 
fragments omitted) 
 
The faunal remains found on the floor surfaces of these buildings are unlikely to represent 
the true pattern of faunal use. It is unlikely that large bones would be left to litter the 
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floors of structures in frequent use, being instead transferred to the middens (LaMotta & 
Schiffer 1999). The amounts of bone may represent the extent of carcass exploitation 
between buildings or a wide range of other taphonomic processes could have had 
differential effects between each structure. 
 
Burnt bone: 
A brief consideration of mammal bone showing signs of burning (scorched through to 
calcined) from the hand collected material shows a similar pattern to the fish bone 
discussed above (Figure 95). Structure 22 has the highest proportion (9.86%) and Structure 
8 the smallest (0%). The remains from the bulk samples, many of which are pieces too 
small to be recovered by hand, show a different pattern. The highest proportion of such 
material is from Structure 8 (68.57%), followed by Structure 22 (53.71%) and Structure 12 
(44.29%). This is contrary to the expected pattern, which was thought would show the 
highest proportion of bones discarded into the fire at the site of consumption. 
Figure 95: The proportion of burnt bone in hand collected and bulk sample assemblages 
arranged by structure 
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It is difficult to make too much more of this pattern since the elements burnt have not 
been identified. It is unlikely that many are identifiable due to the size of fragment 
represented. Essentially the bone discarded into the fire could be the remains of waste 
generated during consumption or the disposal of waste elements removed during 
processing and preparation for cooking or other processes such as preservation (e.g. 
Lyman 1994: 388-389). The use of bone as part of the fuel resource is also a possibility (cf. 
Théry-Parisot 2002). The higher rate of burning of bone in Structure 8 may account for its 
considerably smaller assemblage of hand collected bone. 
 
4.4.8: Artefacts: 
The discussion below considers some of the non-biological remains from Structures 8, 12 
and 22. The artefactual assemblages from Old Scatness are soon to be published (various 
contributions in Dockrill et al. Forthcoming) and the details of the assemblages will not be 
repeated here. The bulk of the work presented below concerns the differential 
representation of artefact types within and between the three buildings. It is also 
considered that the spatial distribution of remains across the surfaces being studied will 
give some insights into the use of space within the buildings and some further insights into 
the way they may have been used. This may in turn shed further light on the different 
roles of the three buildings within the structural unit. The artefactual remains will be 
presented from a broader range of contexts than the bulk samples targeted above. This 
will give a broader view to the investigation by incorporating a number of the paved areas, 
such as those in the bays of the Structure 12 roundhouse, that could not reliably be used 
in the analyses presented above. 
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For Structures 12 and 22 the deposits have been divided into primary and secondary 
occupation phases. This is based on the phasing presented in Dockrill et al. (Forthcoming), 
but a number of contexts were also added to this scheme by the present author using 
stratigraphic information in the site archive. As such, the phased assemblages do not 
necessarily correspond with the opinions of the original authors. 
 
The raw data for the calculations and plots shown below can be found in Appendix 9. Table 
24 is a representation of the relative proportion of different artefact classes. This is based 
on the number of find spots rather than the number of artefacts recorded. This may at first 
seem a misleading use of the data but, by using such measures, a quantification system 
similar to that of ubiquity, as used in previous chapters, is achieved. 
 
 
STR 8 
STR 22 
(Primary) 
STR 22 
(Secondary) 
STR 12 
(Primary) 
STR 12 
(Secondary) 
Pottery 72.27% 65.97% 78.84% 75.47% 61.33% 
Cobble Tools 15.97% 11.70% 7.47% 13.21% 15.02% 
Querns 1.68% 3.19% 1.66% 4.72% 5.17% 
Hones - 1.06% - - - 
Stone Discs 0.84% 1.06% - - 0.49% 
Worked Steatite 0.84% - 1.24% - 0.49% 
Unworked Steatite 5.04% 2.13% 1.66% 0.94% 3.20% 
Spindle Whorls - 0.00% 0.41% - 0.25% 
Other Stone 1.68% 4.26% 3.32% 0.94% 7.64% 
Slag 0.84% 4.26% 1.24% 2.83% 0.99% 
Iron - 1.06% 2.07% 0.94% 0.25% 
Copper Alloy - - 0.83% - 0.25% 
Worked Bone - 2.13% 0.83% - 1.97% 
Bracelets/Rings - 1.06% - - 0.25% 
Other 0.84% 2.13% 0.41% 0.94% 2.46% 
Number of finds 119 94 241 106 405 
Pottery per m2 3.45 1.58 4.85 0.96 2.98 
Items per m2 4.77 2.39 6.13 1.27 4.86 
Table 24: Relative proportions of different artefact classes calculated from number of find 
spots 
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It can be seen from Table 24 that, in general, the patterns of artefact representation are 
fairly similar between all of the buildings. The greatest range of material is present in the 
secondary use of Structure 12 but this may simply be a result of the larger assemblage 
from these layers. Pottery has the highest representation in all of the structures, most 
likely because of its resistance to decay and the fact that it fractures readily into small 
pieces. Small fragments are more likely to remain after cleaning activities such as sweeping 
(LaMotta & Schiffer 1999). Fragmentation may mean that single vessels are represented 
by numerous find spots. The proportion of pottery sherds would have been even higher 
had the multiple fragments from many find spots been considered. 
 
Cobble tools are also quite common throughout. The lowest proportion is from the 
secondary phase of Structure 22 (7.47%). ‘Cobble tools’ is a very general term and 
incorporates a wide range of cobbles modified through use in grinding, rubbing and 
impact/hammering. This is a class of artefact that is not well understood but some tools of 
this type could have had a role in food processing and preparation, for instance in the form 
of pestles and grinders for small amounts of plant material or as hammerstones for 
cracking bones in marrow extraction, among numerous other possibilities (cf. Clarke 2007; 
Ballin Smith 1994: 196). As larger items it is unlikely that they would be lost and 
incorporated into floor surfaces. Discard is likely to have been a more deliberate event, 
possibly around the time of abandonment (LaMotta & Schiffer 1999). Whether this final 
discard was in the location of their final use or followed an alternative pattern is difficult to 
determine. 
 
Quern stones are reasonably common throughout, although with lower proportions in 
Structure 8 and the secondary use of Structure 22. However this is likely to be misleading 
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since the majority of such finds are from querns built into paving and stone kerb settings. 
To the author’s knowledge, none of the querns from these buildings were found in situ 
(i.e. in the location of their original use). Whether the visible re-use of such items is of 
cultural significance is difficult to tell but it has been seen in Chapter 2 that deliberate 
incorporation of tools and other materials into hearth kerbs may represent meaningful 
deposits. It is possible that querns were re-used in bays intended for the storage of cereals 
for example. It is however equally possible that this simply represents an expedient re-use 
of available building materials. 
 
Items of personal adornment were recovered in the form of a stone bangle fragment from 
the primary phase of Structure 22 and the secondary phase of Structure 12. These would 
most likely seem to represent accidental losses. 
 
Slag was present in all structures. It is not apparent as to whether it was generated within 
the buildings or elsewhere. There is little evidence to suggest metalworking or high 
temperature processes within any of the structures, which would suggest that these finds 
are of re-deposited material. 
 
Since pottery was the most common artefact class, it is relevant to consider its deposition 
in a little more detail. A calculation of density (find spots per m2) shows the highest 
concentrations in the secondary phase of Structure 22 (4.85 per m2). This is followed by 
Structure 8 (3.45 per m2) and then by the secondary phase of Structure 12 (2.98 per m2). 
The primary phases of Structures 12 and 22 are lower but this may simply reflect the lower 
density of remains in general. This may result from later disturbance of earlier deposits 
during the remodelling of the structure interiors. 
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The highest density of pot sherd find spots was in Structure 22, followed by 8 and 12 in a 
similar pattern to overall artefact densities. It is difficult to identify the precise actions that 
generated this debris, other than the destruction (accidental or deliberate) of pottery 
vessels. The most likely scenario considers the bulk of ceramic use in cooking and food 
consumption, although storage is also a common use (e.g. Gibson 2002: 27-29; Orton et al. 
1993: 217-218). 
 
There are a number of possible scenarios that could account for the different densities of 
material. The first is a simple measure of number of fragments representing the intensity 
of use. Based on such an approach, this would suggest that activities using ceramic vessels 
(cooking, eating and storage) were most prevalent in Structure 22, followed by 8 and 12. 
However, this ignores a number of taphonomic concerns. Being recovered from floor 
surfaces, the remains are likely to have been subject to trampling which would result in 
fragmentation (Schiffer 1987: 126-129). It is possible that the number of find spots reflects 
the degree of fragmentation and thus the intensity of use and human traffic around the 
building. This does not seem entirely accurate however since the dwelling (Structure 12) 
would be expected to by the focus of the highest intensity of use but had the lowest 
density of pottery finds. 
 
Alternatively one can refer to the original considerations of dwelling (Structure 12) and 
ancillary buildings (Structures 8 and 22). Although conjectural, it might be that ancillary 
buildings were subject to less intensive cleaning activities than those used as dwellings. 
This could result in more material being left on the floors of Structures 8 and 22 during use 
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which could subsequently become incorporated into the deposits. The further discussion 
of finds location below adds some weight to this interpretation. 
 
Spatial patterning: 
For the contemporary uses of the three buildings, finds locations have been plotted using 
ESRI ArcGIS software (Figures 96 - 98).  
 
Figure 96: Artefact locations from Structure 8 
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Structure 8 (Figure 96) shows the main density of remains in the central area, with very 
few find spots in the bays to the west of the building. This could indicate that the bays 
were not a focus for activities or could have been filled, perhaps with stored products, 
preventing the accumulation of material. However, the plan shows a difference in the 
flooring materials, with the central area having an earth floor into which small artefacts 
could be trampled. The bays are paved, which might enable them to be more easily swept 
clean (e.g. LaMotta & Schiffer 1999). The only exception to this pattern is towards the 
south of the building where a number of pot sherds were recovered from above the paved 
area. 
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Figure 97: Artefact locations from Structure 22 
 
In Structure 22 (Figure 97) the greatest intensity of artefactual material is in the area 
adjacent to the entrance to Structure 12. This would not seem a logical area for the 
highest intensity of use but could reflect a high traffic area where small artefacts such as 
pot sherds were trampled into the floor. This is a possibility if the above theory that the 
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building was not kept so clean as Structure 12 is to be believed. This might result in larger 
amounts of material on the surfaces that could subsequently be worked into the floors. At 
Cat’s Water, Francis Pryor (1984: 214-215) considered high densities of material in and 
around entranceways to be reflective of the high traffic in such areas. Another cluster of 
remains to the south of the hearth is more difficult to interpret. 
 
 
Figure 98: Artefact locations from Structure 12 
 
326 
 
 
In general, the plot of Structure 12 (Figure 98) suggests that the greatest intensity of use 
was in the central area close to the hearth. As Chapter 2 dealt with in some detail, this is 
the heart of the household where people would be most likely to come together on a daily 
basis, undertake routine tasks and activities, and during social gatherings focussed on the 
dwelling. 
 
Many of the radial bays in Structure 12 are quite free of artefactual remains. As mentioned 
above in relation to Structure 8, this could relate to the role of these areas or the 
difference of floor surface between the central and outer zones. Some of the radial bays 
do contain remains, including the two closest to the western entrance. The south eastern 
bay which gave access to Structure 22 shows a number of find spots. This could reflect the 
amount of traffic through this area, with small pottery fragments and so on being 
trampled between the two structures. In addition, use of the bay in this way might have 
meant that a storage role would be difficult and the floor may have been clear for items to 
be spread across the surface. The bay immediately north of this also had quite a high 
density of material. This area is close to the off-centre hearth and could have been the 
focus of more intensive use. However, there are a number of other factors that could 
account for this pattern. 
 
The use of radial bays and outer zones of roundhouses is a topic which receives quite a lot 
of attention but is yet to be convincingly resolved (e.g. Pope 2007; Reid 1989: 8; Hingley 
1990). This is most likely a result of the very limited datasets that are available. 
Unfortunately, as the above discussion highlights, artefactual remains are of little value in 
furthering this discussion. The variation between bays within a single roundhouse most 
likely indicates a range of uses which could also have varied over time. When coupled with 
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the presence of an upper story, issues of sleeping and storage become even more 
complicated. Although of great interest, this is an issue that cannot be discussed in detail 
here. 
 
There are two clusters of cobble tools to the rear of the radial piers in the south west of 
the building. Although difficult to confirm, this could represent an area in which such tools 
were stored. As noted above, the deposition of large artefacts such as these can present 
problems for interpretation. 
 
The high concentration of artefactual remains, particularly pottery sherds, towards the 
western edge of the central zone could actually represent habitual sweeping activities 
rather than the main focus of activity. The fragments could gradually have accumulated 
against the circuit of paving in this area. Such a location could indicate the sweeping of 
floors towards the door. It would seem logical that the greatest quantities of broken 
ceramics would be generated in the central zone around the hearth where cooking and 
consumption activities are most likely to occur and thus the highest rate of accidents 
during use. However, the final location of these materials is unlikely to indicate the precise 
location in which they were broken. The accumulation of similar remains in the western 
entrance bay and the cell immediately south of the entrance could also have originated 
from similar actions. The location of artefacts in similar positions within roundhouses in 
northern Britain was used in conjunction with the pattern of light fall and the location of 
the hearth, as part of a theory by Pope (2007) that the front of the house was the main 
focus of activity (Figure 64). The interpretation presented here, in conjunction with the 
fact that it is likely that little light would have come through the western entrance after 
the construction of Structures 8 and 15 (Bond pers comm.), might suggest that a different 
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set of actions were generating the pattern seen in the archaeological record, at least at 
Old Scatness. Such an explanation could also be applicable to the concentration of 
artefacts noted in the post holes forming the porch of the roundhouse at Dunstan Park, 
Thatcham (Fitzpatrick 1994: 69-70). 
 
This pattern seems most pronounced in Structure 12. In Structure 8 there is a dominant 
spread of ceramics in front (west) of the hearth and other associated features. This is the 
area where most breakage might be expected and may suggest that there was less 
concern with keeping floors swept to the same extent, with more fragments being 
trampled into the floor where they were smashed. The concentration in the north of the 
building could indicate some movement of material in this direction through similar means 
since sweeping through the exit would result in debris being moved into the Structure 12 
dwelling. However, there are likely to be a number of other alternative explanations for 
this pattern. 
 
Summary of artefactual patterning: 
Although the taphonomic pathways are rather difficult to disentangle some 
interpretations can be made of the artefactual data. The first is the apparent concern with 
tidiness within the main dwelling, with quite convincing evidence of sweeping towards the 
external door. It is perhaps logical that houses would be kept clean in this way so that 
debris did not interfere with daily life. This interpretation also matches the view in Chapter 
2 that there would be a desire to keep house interiors clear and neat, representing one of 
the focal points for domestic display. 
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The majority of the bays in both Structures 12 and 8 were clearly kept clear of material. 
This could represent a low intensity of use or that materials such as stored products or 
bedding covered the floors and prevented deposition. Alternatively the simple difference 
in floor surfaces could account for the pattern. 
 
There may have been a greater degree of use, or at least breakage, of ceramic vessels in 
Structure 22. This would suggest that such vessels had an important role in the use of this 
building, perhaps incorporating a food preparation function. However, as noted above, 
this pattern could also have resulted from a lower intensity of cleaning and sweeping 
activities in this structure. 
 
4.5: Structural interpretations: 
A substantial amount of material has been discussed above. It is possible to bring it all 
together to gain more developed understanding of the role of the individual structures 
from Old Scatness and their relationship to one another. To bring the remains within the 
Structure 12 roundhouse into perspective, the final discussion will first focus on Structures 
8 and 22 before looking at the dwelling at the heart of the group. 
 
4.5.1: Structure 8: 
Based on the evidence of cereal drying associated with the enclosed hearth, there is 
perhaps a temptation to parallel this building with the barns of the crofting period, many 
of which also housed a corn drying kiln. In some older instances these kilns were a 
rectangular feature against one of the walls (Fenton 1978: 375-380). However, it has been 
seen that this building was much more complex than this and is likely to have had further 
roles in salting and perhaps even smoking meat, fish, seabirds and dairy products. This 
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leads one to see the building as having a multi-purpose food processing and preserving 
role.  
 
However, it may be more complex than this still. It is apparent that the wall the building 
shares with Structure 12 was sealed with yellow clay along its length but this was not 
repeated on any other wall. The impression given by this is that there was an intention to 
isolate the building from the main dwelling. This could have been for a number of 
purposes. It may have been that some of the processes undertaken were perceived as 
unclean or produced and unpleasant odour. However, this seems unlikely since most of 
the activities undertaken were to do with food, which is not often perceived in this way or 
too unpleasant. The most unpleasant process would have been the burning of the 
seaweed to create ash but this was most likely undertaken away from the settlement. It 
could have been that the oven produced large amounts of smoke that were unwelcome in 
the dwelling, especially if it was used to create smoke as part of the preserving process. 
This again seems unlikely since there is no extensive blackening of the walls and it would 
seem unlikely that it would add considerably to the smoke already being produced from 
the central fire in Structure 12. 
 
It is perhaps most useful to look at the kinds of activities thought to have been undertaken 
and the times of year in which they are likely to have been undertaken. Cereal drying, if 
carried out for the purpose of bulk storage (see the above discussion) would have a very 
defined seasonal window, being undertaken after the harvest in September/October 
(Fenton 1978: 337). Dairy production could run from spring, following the birth of calves 
and lambs, and continue until the autumn (Fenton 1978: 435). Throughout this time butter 
and cheese, the most storable of dairy products, can be made, a proportion of which could 
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be laid down for storage. It is noted by Maltby (2006) in relation to prehistoric salt use that 
the best time of year for meat curing is in the autumn when temperatures are relatively 
cool. This is also a prime time to kill the animals and relieve pressure on winter fodder 
supplies. This only works if there is a reliable means of preserving or redistributing the 
meat. Maltby (2006) suggests that this is supported by mortality profiles in his study 
region. Winter slaughter was practiced in the Northern Isles in more recent history (Fenton 
1978: 435). A number of animals are also likely to be killed throughout the summer for 
immediate consumption (McCormick 1998). 
 
Based on fish size and aging from Iron Age deposits at Old Scatness, Nicholson 
(Forthcoming-b) estimates that fishing for small saithe was carried out predominantly in a 
single season, most likely in the first half of the year (presumably between January and 
June). In more recent times, fishing was a winter activity (Nicholson Forthcoming-b). 
Seabird fowling is likely to be a seasonal activity based on the timing of large 
accumulations during the breeding season. It is possible that much of the hunting took 
place around the time that the young fledged (August/September), when they are in good 
condition and easier to capture (Serjeantson 1998). 
 
This would imply that little activity was taking place in this building during the winter 
months and the fires would be unlikely to be lit if the building was not being used. During 
winter with no fire and unsealed drystone walls, the building can be expected to have 
been both cold and drafty. This is perhaps further implied by the sealing of the section of 
wall shared with Structure 12 through the use of clay. If nothing else, one might expect the 
building to be sealed off to help keep heat in the main dwelling. Another major feature of 
Structure 8 is the four cells/bays on the western, seaward side. These contained few 
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artefactual remains which, although not conclusive, could indicate that these areas were 
occupied by material that prevented deposition. Although partially dug into surrounding 
deposits, the upper courses of the walls may have been of open stonework. A structure 
which was cold, with drystone masonry facing the prevailing winds from a broadly 
westerly direction (Johnston 1999: 9), would be perfect for storage of meat and dairy 
products in a similar vein to the cleitean of St. Kilda and the skeos of Shetland (Fenton 
2007: 48-49; 268). These structures were often set a short distance from the main 
settlement and were used to store meat, seabirds, fish, dairy products and grain (Fenton 
2007: 48-49; 268). 
 
To combine all of these elements it may be possible to see Structure 8 as having a food 
processing, preparation and storage role. This would be of great importance on a number 
of levels. By moving such activities to an ancillary building it would relieve the burden on 
the main dwelling, keeping it free from the clutter and any unpleasant smells or smoke 
that might have been produced. This would create a clearer, cleaner internal space to the 
roundhouse, creating a better arena for displays and gatherings focussed on the domestic 
sphere. 
 
Storage itself is a very important issue and has previously been considered in Atlantic 
Scotland in relation to barley (Dockrill 2002). There is a difficulty in tracing the storage of 
animal products due to archaeological visibility (Maltby 2006). Not only would storage of 
meat and dairy products provide a stable protein supply over winter and in the spring, a 
time when resources often become stretched (e.g. Fenton 1978: 332-443); but also for 
those able to stock-pile such foods there would be significant potential for manipulating 
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the store through redistribution amongst other households that did not possess the same 
capacity for food preservation. 
 
If the above is accepted as a viable explanation for this structure, there are two other 
important questions that arise: 
1. Is this building operating on a household or settlement-wide scale? 
2. Are the resources gathered and produced by the site inhabitants or are they 
imported? 
 
The first issue is influenced by the fact that entry to Structure 8 could only be gained 
through Structure 12. The implication of this is that the occupants of this roundhouse 
controlled the activities taking place in the building and the stored products housed within 
it. A control of resources in this way would suggest a significant degree of autonomy and 
economic, if not political, status. This can be coupled with the scale of the roundhouse and 
feed back into the discussions presented in Chapter 2. It is possible to consider that this 
household was not absolutely subservient to the occupants of the modified broch 
(Structure 16). Such autonomy would allow power and status to be negotiated between 
this household and others in the surrounding areas. One means through which this could 
be achieved is in communal consumption events. The ability to redistribute the foods 
prepared and potentially stored within Structure 8 could represent an example of the 
manipulation of surpluses for the accumulation or maintenance of economic and social 
status. 
 
What is also quite apparent is that there is no other comparable building associated with 
either the neighbouring Structure 14 roundhouse or Structure 16 (the secondary radial 
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building inserted into the broch). This could mean that the occupants of the roundhouse 
prepared larger amounts of food for storage than they could themselves store and 
produce. By offering a service such as this to others in the settlement it may have been 
possible to keep a proportion of the food as payment. 
 
If cereals, meats, fish and dairy products were being processed, this would suggest quite a 
wide range of subsistence practices that would need to be carried out by one household. 
In the crofting period in the Northern Isles a similar range of activities were carried out by 
individual households who also occasionally came together as a community for particular 
undertakings like the procurement of seabirds and their eggs (e.g. Fenton 1978: 510-523). 
If one considers the bays against the west wall as representing storage areas, the scale of 
production envisaged would have to have been quite large, perhaps beyond the level that 
could be achieved by one household. Based on the floor areas of the bays, combined with 
a hypothetical original wall height of 1.5m (which would provide reasonable head 
clearance), the total available volume for storage would be approximately 10m3. 
 
Based on the traditional measurement of a boll (10 stone) (Plant 1952: 97) it is possible to 
calculate the amount of grain that may have needed to be stored. This requires some 
backwards calculations as no records exist regarding the volume of a boll. A similar 
volumetric measure, the bushel (which converts to 36.37 litres) has been calculated to 
contain around 48 pounds of barley grain (Murphy 1993). Based on this, 1 pound of barley 
grain can be estimated to fill 1.32 litres. 10 stone is equivalent to 140 pounds, meaning 
that one boll fills 184.8 litres. Based on historical accounts it has been estimated that a 
man consumed six bolls of meal (unspecified taxon) in a year, a woman four and a child 
one (Plant 1952: 97). Therefore, barley meal for one man over one year would fill 1108.8 
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litres (1.1m3), that of a woman 739.2 litres (0.7m3) and that of a child 184.8 litres (0.2m3). 
If grain alone were stored in the area estimated above, a year’s supply of grain for nine 
adult males could be stored. If meat or other cured products were stored, as is thought 
likely for this building, a substantial quantity could probably be held. It would seem most 
likely that a range of products would be stored rather than a single commodity. 
 
It is possible that there was a greater focus of particular households on particular 
products, which were subsequently bartered or exchanged for food or other resources 
that were needed. There is also the possibility of imported products coming from other 
neighbouring settlements in exchange for food and other commodities produced at Old 
Scatness, including the inhabitants of Structure 12. Unfortunately such a debate rests on a 
question of scale, which cannot be easily answered based on the evidence currently 
available. 
 
This serves to highlight how little we know about the organisation of such nucleated 
settlements in either Shetland or Orkney. It is still unclear whether each household 
operated as a discrete unit, similar to later crofting societies (Fenton 1978) or whether 
production was managed on a community-wide basis, with the labour of individual 
households directed to specific tasks. Under both systems the labour of all individuals 
could be combined for bulk production or collection of certain resources, such as the 
seasonal hunting of seabirds or harvesting the barley crop. It is also possible that labour 
was arranged purely communally but the evidence for stratification discussed in Chapter 2 
would seem to contradict this. 
 
336 
 
 
Parallels: 
Buildings with close similarities to Structure 8 are difficult to pinpoint within the region 
and period under consideration. There are some buildings similar in form from the Outer 
Hebrides but they are not well recorded. The first is Tigh Talamhanta at Allasdale, Barra, 
excavated by Lindsay Scott and published by Alison Young (1953). At this site there is an 
aisled roundhouse with a number of features surrounding it. Built against the north wall, 
with access to the main building, was a structure labelled as a ‘kilnhouse’. It measured 
roughly 6m x 2.7m internally, smaller but not incomparable with Structure 8, especially 
when considering the smaller size of the roundhouse to which it was attached. No 
photographs of the structure are published and the plan gives little idea of the internal 
features, other than the flue which ran out under the N wall (Figure 99). The ‘kiln’ appears 
to show similarities to that at Old Scatness and is described as follows: 
“Uprights with covering slabs are built over the hearth, and a paved vent 
or smoke-hole ends with an upright stone which could have been 
adjusted to control the draught.” (Young 1953: 88) 
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Figure 99: Plan of the wheelhouse and attached ‘kilnhouse’ at Tigh Talamhanta, Allasdale, 
Barra (after Young 1953) 
 
The structure was interpreted by Scott as being for corn-drying, although the only material 
recovered from its deposits were the remains of either two iron knives or a pair of shears 
(Young 1953: 88). It has been postulated that the structure may not be prehistoric (Armit 
2006: 231-232; Crawford 2002: 126) but the comparative evidence from the well stratified 
example at Old Scatness could help support a prehistoric date for original construction, as 
well as the provision of an entranceway to the main roundhouse. 
 
 
 
 
 
Image removed for copyright reasons 
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The second is a less certain example from excavations pre-dating the First World War at 
the wheelhouse settlement of Foshigarry, North Uist (Beveridge & Callander 1931). The 
building in question (Chamber G) is an oblong building constructed against the W wall of 
what was presumably a middle Iron Age aisled roundhouse (Chamber B) (Figure 100). It is 
smaller than the other two examples, measuring approximately 3m x 1.8m internally and, 
unlike Old Scatness or Tigh Talamhanta appears to only have access from outside rather 
than within the roundhouse. The building is described as housing a kiln of inverted conical 
shape made of water-worn stones, which survived to a height of 0.8m and was nearly 
0.8m at its greatest surviving width. From the base of the feature was a flue which ran 
through the wall into Chamber B. It is noted that the entrance to the flue was around 0.9m 
above the floor level of Chamber B (Beveridge & Callander 1931: 306, Plate 2). Much of 
this evidence suggests that this building is not contemporary with the use of the 
prehistoric structures at the site. In addition, it was the view of the excavator that the 
structure was related to the much later cottages that overlay the site (Beveridge & 
Callander 1931: 304-306). 
 
 
Figure 100: Plan of the wheelhouse settlement at Foshigarry, North Uist (after Beveridge & 
Callander 1931) 
 
 
 
Image removed for copyright reasons 
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Wheelhouses and prehistoric buildings as foci for later activity are not uncommon. For 
example, part of the interior at A’Cheardach Bheag, South Uist had been dug into to 
provide shelter, perhaps for a cattle herd (Fairhurst 1971: 74) and a shieling was inserted 
into the Alt Chrisal T17 roundhouse, Barra (Branigan & Foster 2000: 163-164). 
Furthermore, recent work at Alt Chrisal, Barra, identified a sub-rectangular structure 
during the survey which at first appeared to be an annexe to the roundhouse similar in 
character to that at Tigh Talamhanta (Branigan & Foster 1995: 53-55). However, upon 
excavation this was found to be an early modern barn measuring 7.7m x 5.5m that 
incorporated part of a slightly earlier sub-rectangular building. This structure was built 
over the roundhouse wall and was clearly of much later date (Branigan & Foster 2000: 
166-167). The building contained no hearth or kiln, unlike Tigh Talamhanta or Foshigarry, 
but it serves to demonstrate that caution is needed when making judgements about the 
earlier excavated examples for which records and stratigraphic resolution are not so 
detailed or accurate. 
 
As already stated, there are a great range of ancillary buildings associated with Middle Iron 
Age houses throughout the region of Atlantic Scotland, which are much more 
morphologically diverse than just the sub-rectangular annexes comparable to Structure 8. 
However, interpretation of most is problematic and to the author’s knowledge no 
buildings have been considered as having housed the same range of activities as Structure 
8, although it is clear that few prehistoric buildings have been analysed in a similar way. 
 
4.5.2: Structure 22: 
Throughout the above discussions, Structure 22 has been divided into an early and late 
phase. There appear to have been some differences between the relevant layers and there 
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is the possibility that there was some change in use. The data for Phase 2 are the most 
extensive but the evidence from Phase 1, which probably pre-dates the construction of 
Structure 8, is also quite informative. 
 
The key piece of information from Phase 1 is the apparently lower intensity of crop 
processing activities within the building. This is of interest when combined with the 
evidence from Structure 12. Whether the higher levels of crop processing waste were 
generated at the same time as those from contexts [3682] and [3692] in Structure 12 or 
are slightly later, representing the relocation of such activities to Structure 22, is not 
possible to establish based on current evidence. It is tempting to favour the latter 
interpretation which conveniently explains the dramatic drop-off in crop processing waste 
in the later Structure 12 occupation layers. However, this must at present remain merely 
conjecture. 
 
Although Structure 8 was tentatively interpreted as a food preparation area/cookhouse 
upon excavation (Dockrill & Bond 2001: 10-11), it would seem from the evidence available 
that Structure 22 may present a better candidate for such a role. This is most pronounced 
in the second phase of use. The large proportions of fish bones, particularly burnt 
specimens, as well as the relatively high proportions of burnt mammal bone, could 
represent the discard of waste from food preparation in the fire. In addition, the high 
concentration of pot sherds could also represent a greater intensity of ceramic use in the 
building, possibly during cooking activities. Crop processing debris could partly come from 
piece-meal processing of crops, although this is not necessarily compatible with the more 
general view of bulk processing and storage (Chapter 3). 
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Although the dominant entrance to Structure 22 was from Structure 12, there was also 
entry to Structure 14 and it is possible that it serviced both buildings, although perhaps 
mostly the former. Whether the building was in use for such a role on a daily basis or more 
sporadically is difficult to ascertain. It is tempting to consider it as an expansion to the 
cooking area available in the main dwelling, being used when a greater scale of food 
preparation was required. Feast events focussed on the house would be a good candidate 
for this. If this was the case, it would seem likely that it still would have served other roles 
which could have incorporated the processing of flax seeds for oil or as a location for 
cereal processing prior to drying and storage. It is also possible that some degree of 
preparing other foods processed for storage in Structure 8 could have taken place within 
Structure 22. 
 
The use of the tank for cooking is difficult to either confirm or deny. There was no large 
deposit of peat ash within, which could be suggestive of pit oven style cooking. There is 
also little evidence on the site for the use of hot-stone cooking techniques during the Iron 
Age, with few fire-cracked stones recovered from either occupation or midden deposits. A 
watertight tank in such an instance must be seen as having been used in low temperature 
processes. This could include steeping of various food items, such as barley malt or other 
grains to make products like sowans (see Chapter 2). However, there is no reason why a 
ceramic vessel could not be used. 
 
A further possibility could include the soaking of salted animal products prior to cooking to 
remove much of the less palatable compounds, which might be especially relevant with 
the potential use of seaweed ash in such a process. The lute fisk of Scandinavia that are 
preserved in lye are often soaked for a number of days prior to consumption. 
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Another common interpretation of such features is as storage tanks for fresh or live 
seafood (e.g. Clarke & Sharples 1985: 65-66; Harding 2009: 112). Equally, however, the 
simple storage of water, something which is of great utility in cooking, also cannot be ruled 
out. Although perhaps a very modern way of looking at the evidence, there is the 
likelihood that cooking vessels and tableware would need cleaning. A good sized tank 
would make this process much more straightforward, depending on how far away the 
nearest water supply was situated. 
 
In addition to food related activities, there are many other potential roles for such tanks, 
as outlined, for example, in relation to Bronze Age burnt mound sites (e.g. Barfield & 
Hodder 1987). Whatever its function, it is apparent that it was only of use in the early 
phase of use, being deliberately filled and capped when the interior was re-modelled. 
 
The above is a potential interpretation of one of the roles that Structure 22 may have 
played. It would seem most likely that, as in Structure 8, a range of activities were 
undertaken. However, it is considered that food preparation was important among these. 
It would seem that it serviced Structure 12 primarily and, as with Structure 8, served to 
remove a number of activities, including those related to the processing and preparation 
of food, from the main dwelling space. 
 
Parallels: 
In the early phase, the association of a hearth and tank can be paralleled at other sites in 
the region. For example, Outbuilding 3 at Gurness is characterised by a closely associated 
hearth and tank (Hedges 1987b: 40). Many of the houses at Howe (Ballin Smith 1994) also 
contained both a hearth and a tank which could have operated in a similar fashion. 
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However, there is a significant difference between these Orcadian examples and Structure 
22 since they have been interpreted primarily as dwellings. Whether the activities that 
they represent are comparable is unclear. Tank features are discussed in more detail in 
Chapter 2. 
 
4.5.3: Structure 12: 
Following the above discussions, Structure 12 only needs a brief summary. The fish bones 
and, to a certain extent, the mammal remains from Structure 12 suggest that consumption 
took place within this building. The pottery and elements of the archaeobotanical 
assemblage also indicate food preparation activities. The distribution of the artefactual 
material is strongly indicative of sweeping and continued efforts to keep the interior of the 
dwelling clean and free of debris. 
 
The overriding impression given by the ancillary buildings is that they served to remove 
particular activities from the interior of the dwelling, perhaps with the intention of keeping 
the domestic space clear of clutter and messy processes. This is discussed further below. 
 
Comparable buildings to Structure 12 occur in both Shetland and the Outer Hebrides. The 
scale and internal monumentality of these buildings (e.g. Armit 2003: 55-78; 2006: 252-
253) may also allow them to be compared to brochs and complex Atlantic roundhouses 
across the region. Chapter 2 has dealt with the architectural traditions but there are as yet 
no comparable analyses of floor deposits from similar sites. It is not clear at present 
whether Structure 12 is typical of this kind of building. 
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4.6: Synthesis – the operation of the structural unit: 
A large proportion of the discussion above has been concerned with the use and 
processing of cereals, more specifically six-row barley. It is likely that the first stages of 
processing were undertaken away from these buildings, probably in an open part of the 
settlement or just outside its limits. The more careful process of fine sieving appears to 
have been conducted within some of the buildings. Although this could represent daily 
processing of barley prior to preparation and cooking, the evidence from the Phase 6 corn 
drier (Chapter 3) and the Structure 8 oven (above and Chapter 2) suggests that drying of 
the grain prior to storage was of a predominantly clean crop. Therefore, it would seem 
that part of the bulk processing was carried out within the buildings. This included 
Structure 12, the main dwelling, at least for part of its use. However, this may have only 
taken place for a short period each year following the harvest. 
 
It would seem that cooking and eating as important activities within the dwelling are 
supported by the evidence, something which the introduction to this chapter shows was 
quite expected. The main advancement of this work is in the more detailed understanding 
of ancillary buildings associated with the house and the division of activities between 
them. The smaller range of activities that can thus be attributed to the main roundhouse 
go towards suggesting that Structure 12 at least was not so much a multi-purpose building 
as might have first been imagined. It would seem that it operated primarily as a dwelling 
and a home, with other agricultural and subsistence activities being kept away. This 
perhaps emphasises the importance of the home and domestic sphere in Middle Iron Age 
Atlantic Scotland, as is also strongly suggested by the scale and complexity of domestic 
architecture of the region (Chapter 2). The importance of the home and settlement at this 
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time in the rest of Britain is also suggested by architectural scale and the focus of ritual 
and religion on domestic sites (e.g. Armit 2003: 92-94; Hill 1995b: 124-125). 
 
The evidence from the three buildings at Old Scatness supports some of the issues 
discussed in Chapters 2 and 3. It would seem that during the Middle Iron Age there was a 
greater degree of separation of a range of activities, a number of which appear to have 
been moved away from the dwelling. This could have included some cooking and food 
preparation activities in Structure 22, perhaps periodically for some activities such as at 
larger gatherings for communal consumption. The preparation of food for storage as well 
as some storage itself in Structure 8 would further have removed activities from the main 
dwelling, creating a clearer internal space for daily activities and as a place to receive 
visitors. The evidence for cleaning and sweeping of the internal space further emphasises 
the concern for a clean and tidy dwelling. The evidence still suggests that food preparation 
and consumption took place in the central area of Structure 12, around the central hearth. 
 
The degree of specialised food processing activities for the preservation and storage of 
animal products is something which has not really been considered in this or other regions 
in previous research. It would seem that the investment in a building like Structure 8 
would have given great returns both in terms of a winter protein store and a set of 
‘banked’ commodities that could be exploited for economic and social advantage. As yet a 
clear storage location for barley, either in these buildings or elsewhere at Old Scatness, has 
not been discovered. However, use of the radial bays or upper storey in Structure 12 and 
other circular buildings remains a good possibility. 
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All of the above go to suggest that the occupants of Structure 12 were relatively affluent 
and held some economic status and social autonomy. This matches the discussion in 
Chapter 2 of roundhouse dwellers and the potential use of the internal areas of these 
buildings for larger scale events involving communal consumption. One of the key 
elements missing from this interpretation is the clear evidence of the debris from such 
events from the Phase 5 settlement at Old Scatness. Evidence from Phase 4 is much 
clearer (Cussans & Bond Forthcoming) and, although conjectural, it may be possible that 
such activities persisted in later periods but the remains were disposed of differently. 
 
Whether a similar interpretation can be applied to all aisled roundhouses and 
wheelhouses is another matter which will require further investigation. However, the 
evidence from Old Scatness supports the interpretations made in Chapter 2 regarding the 
potential provision of large, clear internal spaces within such buildings that could act as 
arenas for communal consumption events.  
 
4.7: Suggestions for further work: 
As part of a number of investigations into the spatial distribution of activities within 
domestic structures, micromorphological analysis is employed (e.g. Karkanas 2006; Milek 
2006; Milek et al. 2005). This clearly has a number of advantages for understanding the 
make-up of occupation deposits, degree of trampling and the types of inclusions which can 
help understand the types of activities taking place. Some such analysis has been carried 
out at Old Scatness and it would be interesting to integrate this work with the findings 
presented above. 
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Further to this, the spatial variation in phosphate and magnetic susceptibility values can 
also be used in similar spatial studies (e.g. Legg 2007; Marshall et al. 2005; Smith et al. 
2001). Issues of animal stalling and other areas human activity can be studied with these 
methods. In areas such as the radial bays of Structure 12 which are low in artefactual and 
ecofactual material such methods could be quite illuminating, although the paved surfaces 
could present a problem. 
 
It would appear that deposits from the other large contemporary roundhouse (Structure 
14) differ from Structure 12 despite their apparent architectural likeness. It would be 
incredibly useful to extend detailed analysis across the site to gain an insight into the 
broader distribution of activities. This would, however, be quite labour intensive and may 
not be possible under current funding constraints. Comparable work for the Late Iron Age 
at Old Scatness would also be of great interest, for which an equally comprehensive 
dataset exists, to gain an insight into whether the architectural trends noted in Chapter 2 
really have a significant effect on the distribution of activities. 
 
There is still the problem that there is presently little detailed understanding of whether 
Old Scatness, which differs architecturally and in scale from Orcadian and Hebridean 
settlements, may have operated in a comparable way to communities elsewhere. The 
present author is not fully aware of the detail of botanical records from other sites, but 
certainly more recent excavations at sites such as Howe, Cnip, Bornais, Cladh Hallan, Dun 
Bharabhat, Loch na Beirgh and Traigh Bostadh, which have all already been subject to 
archaeobotanical analysis could potentially yield valuable information with little or no 
further data collection. 
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As the taphonomic discussion presented above highlights, much of our understanding of 
the degree of loss through the various stages of carbonisation and deposition are still fairly 
vague and hypothetical. At Old Scatness there is an extensive assemblage of botanical 
material from Post-Medieval occupation, a period for which historical accounts exist and 
our knowledge of actual agricultural practices are more complete. A comparison of 
archaeobotanical remains and historical accounts might help to better quantify losses and 
biases in the record. With comparable fuels being used, at least some variables might be 
similar to other periods, which might allow some cautious interpretations of taphonomic 
loss. It may in turn be possible to equate the representation of particular taxa or elements 
with potential uses. Such understanding would be of use to both site-wide studies (i.e. 
Chapter 3) and the more detailed analyses presented above. 
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5: Synthesis – the architecture of food in Iron Age Atlantic 
Scotland: 
This thesis has made an effort to bring food to the fore of discussions. In Iron Age Atlantic 
Scotland, as in many non-industrialised societies, food can be seen as the backbone of 
society as well as of the economy. In essence, food is the foundation upon which brochs, 
complex Atlantic roundhouses, aisled roundhouses and wheelhouses were built. Further to 
this, the key area of significance lies in understanding how the people that occupied these 
buildings used and manipulated food to create the success that is evident in these 
architectural displays. 
 
This chapter will first summarise the findings of the previous chapters in relation to the 
research objectives established in Chapter 1.2 before presenting a holistic discussion of 
the overall outcome of the research. Chapter 2 succeeded in quantifying the changes in 
domestic architecture through the Iron Age of Atlantic Scotland, as well as the geographic 
variation in building styles. The larger, earlier buildings are considered to represent greater 
social autonomy. Much of the evidence suggests the use of structure interiors for 
communal consumption events in the negotiation of social status under a loosely stratified 
society. Evidence from Orcadian broch villages and Late Iron Age structures suggests they 
are less compatible with such activities, which is likely to be influenced by a greater degree 
of social stratification. 
 
Chapter 3 demonstrated the dominance of barley within the economy of the Old Scatness 
settlement, as elsewhere in the region. It also contributed to the interpretation of a 
successful arable system operating beyond subsistence level production. In addition, it has 
350 
 
 
been found that the system of arable production was more complex than previously 
considered. The cultivation of two barley crops and oat, as well as a limited presence of 
flax can be seen at Old Scatness and hypothesised at other sites in the region. The 
successful arable system would have been key to ensuring economic success and surpluses 
could have been manipulated and mobilised for social advancement. 
 
Chapter 4 demonstrated the careful distribution of particular activities between a major 
dwelling and its ancillary structures at Old Scatness. The range of activities and the relative 
affluence they may reflect, such as a large provision for preserving and storing animal 
products, held significant economic and social standing within the settlement. In addition, 
the maintenance of a clear dwelling space would have enabled them to actively participate 
in a system of feasting events, as also hypothesised in Chapter 2. 
 
5.1: Bere, bannocks and beer – barley as a social and economic tool 
in the Iron Age: 
Although the title of this thesis deals with ‘consumption and society in Iron Age Atlantic 
Scotland’ it is clearly not possible to understand consumption without first understanding 
more about food production, accumulation and the use of surpluses. Therefore, to begin 
to bring together the themes of this research it is best to first think about the results from 
the archaeobotanical analyses in Chapter 3. The manipulation of barley surpluses in a 
redistributive capacity has already been considered by Dockrill (2002; Dockrill & Batt 
2004). Under Dockrill’s scheme, barley is seen to serve as a bankable resource 
representing the considerable effort invested in soil improvement and arable agriculture. 
Elite individuals able to extract tribute from a client population are seen as best able to 
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exploit this situation, redistributing surpluses in times of shortage and reaping the 
economic returns in times of plenty. 
 
5.1.1: The arable economy - surplus production, trade and exchange: 
Based on the archaeobotanical evidence, the great significance of barley in the Iron Age 
economy of Atlantic Scotland is undeniable. This is a trend that extends far beyond the site 
of Old Scatness, across Orkney, Shetland and the Outer Hebrides. At Old Scatness, a huge 
amount of effort was invested in the production of this food staple through the 
amendment of an extensive infield area (Simpson et al. 1998). The organisation of the 
settlement, especially by the end of the Middle Iron Age (Phase 6), shows evidence of 
being geared towards the bulk processing and storage of the barley crop. Processing of the 
crop even extended into the domestic space of the dwellings themselves, perhaps as part 
of this system of bulk processing. In short, much of the daily lives of the occupants of Old 
Scatness was directed towards the production and use of barley, both in the fields and in 
the buildings of the settlement. 
 
At the Early Iron Age site of Tofts Ness, Sanday, Orkney, the dominance of arable 
production in peoples’ daily lives is also very apparent but for slightly different reasons. At 
this site people were operating at the edge of the land’s productivity with intensive soil 
amendment necessary for sufficient yield (Dockrill 2007: 385-393). At Old Scatness it is 
considered that the similarly intensive use of more fertile land was for the accumulation of 
grain surpluses. There is as yet no direct evidence of a grain store at Old Scatness. 
However, this by no means rules out the possibility that there was at least one or perhaps 
multiple storage facilities. 
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What must therefore be considered is whether Old Scatness was an exceptional case. 
Evidence from more recent excavations in the region suggests that it was not. For 
example, the amount of carbonised grain recovered from the broch conflagration at 
Scalloway (Holden 1998) indicates that accumulation of wealth in this way was possible in 
areas other than the South Mainland. Other broch settlements also show a degree of 
affluence, such as Howe (Ballin Smith 1994; Dickson 1994; Smith 1994) and Dun Vulan 
(Parker Pearson & Sharples 1999: 353-355; Mulville 1999). At Howe there is also good 
evidence for bulk storage of a naked barley crop in the Late Phase 7 broch interior. 
Although the interpretation put forward by the excavators was of a drying accident 
(Dickson 1994: 127-131; Ballin Smith 1994: 77), the ash deposit was spread over much of 
the broch interior, including the hearth, and contained what was interpreted as roofing 
material (Ballin Smith 1994: 77). A conflagration which destroyed the roof would also have 
been likely to have engulfed any stored grain housed within the building at the time. This 
does not influence the interpretation of cereal drying kilns within the broch interior at this 
time. 
 
However, if all households were able to amass a surplus in this way, the principles of 
supply and demand would mean that the wealth it would bring is likely to have been 
rather minimal. If one looks further at the archaeological record of Atlantic Scotland, there 
is growing evidence that not all sites shared the same arable potential. For example, the 
excavations at Tofts Ness show that marginal land with lower productivity was exploited. 
The likelihood that this settlement produced a significant amount of usable surplus is 
minimal. It is unlikely that this site is unique and more detailed palaeoeconomic research 
elsewhere should add to this picture. 
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Small settlements such as those at Kebister in Shetland would seem, based on the 
structural evidence, to be of a lower status than other Middle Iron Age settlements in 
Shetland. In a landscape without a visible broch site it is difficult to understand how such a 
site operated. Was it a self-sufficient household or was it part of a much wider scale client-
patron relationship with a broch settlement further afield? This is difficult to determine at 
present but it is unlikely that Kebister is unique and further evidence is likely to emerge in 
time. 
 
Further to this, some settlements may not even have been able to produce cereal crops of 
sufficient size to support their population. This was hinted at in Fojut’s (1982) analysis of 
broch territories in Shetland, showing that not all such settlements had direct access to 
good arable land (Figure 101). Excavation of a site with low arable potential was 
conducted only a few miles from Old Scatness at Cleviegarth (Dockrill & Bond 2004). Figure 
101 shows that this site has limited access to good arable land. This was confirmed by 
excavation, showing very little evidence of cultivated soils (Dockrill & Bond 2004). Based 
on this evidence it would seem unlikely that the occupants of this settlement produced 
any great quantities of grain. The small amount of cultivated midden at the base of the 
broch mound may have only been for small-scale garden horticulture of vegetables, 
although this is not easily traced in the archaeological record. 
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Figure 101: Map depicting possible broch territories in South Mainland, Shetland. Dense 
shading represents areas with arable potential, lighter shading areas of possible arable 
potential and un-shaded sections represent areas of low arable potential. Cleviegarth is 
the site due north of Eastshore broch (Fojut 1982; modified by Dockrill 2002: 155) 
 
Detailed results of archaeobotanical analyses from Cleviegarth are presented in Appendix 
4. At this site, the nature of the cereal evidence suggests a straight trade of an 
unprocessed crop, presumably from other settlements in the local area. This seems almost 
a straight economic exchange with the occupants of Cleviegarth presumably supplying 
others with items they needed. Precisely what was exported is currently unclear. 
 
This might suggest that in addition to systems of tribute in a client-patron relationship 
(Dockrill 2002), there may also have been a system of trade and exchange of food 
resources. This may have predominantly been between households of broadly comparable 
status, such as between the broch households in South Mainland, Shetland. However, this 
is not easy to confirm at present. 
 
 
 
 
Image removed for copyright reasons 
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In the Western Isles it has been suggested that there was variance in the status and wealth 
of broch and wheelhouse settlements (e.g Parker Pearson & Sharples 1999: 353-355; 
Armit 2005). However, there is also evidence that wheelhouse settlements in the Outer 
Hebrides were relatively self-sufficient and enjoyed a degree of social and economic 
independence (Armit 2005: 138-139). This makes the possibility of trade and exchange of 
products between different areas with differing suites of resources an attractive idea in 
addition to tribute and taxation of client populations. 
 
Although not yet fully published, faunal remains from the cellular phase at Beirgh, Lewis, 
have been taken to suggest that local resources were managed by the community, with 
perhaps different sites fulfilling different roles (Harding & Dixon 2000: 105).  Peat remains 
from Dun Bharabhat, Lewis have also been used to suggest that there was a trade in peat, 
with two sources being exploited: a local peat turf / fibrous upper peat and a well humified 
peat, perhaps being brought from the bogs of the Uig Peninsular (Church & Peters 2000: 
116-117). 
 
The structural evidence from Orkney suggests that there was a more rigid system of social, 
political and economic hierarchies (e.g. Armit 2005: 140-141). It may be possible that if a 
similar trade and exchange system existed here, it would be most likely to have operated 
between the dominant (broch) households of each settlement. The presence of 
settlements without brochs, such as that at Skaill (Buteux 1997), probably indicates in 
reality there was a greater degree of complexity than this very simplistic statement 
implies. 
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Although barley may have been the staple, the evidence from Old Scatness combined with 
regional data indicates that the arable economy was quite varied, including both cereal 
and non-cereal crops. The recognition of subsidiary crops is important since it 
demonstrates a greater diversity in arable production than has previously been 
hypothesised. However, the calorific significance of these to the diet is likely to have been 
relatively limited compared to the main staple. 
 
The analysis of Structure 8 from Old Scatness presented in Chapter 4 may also indicate 
that foods of animal origin (preserved fish and possibly also joints of meat, dairy products 
and seabirds) were part of the same system of acquisition and storage. The provision of a 
space that was used, at least on a seasonal basis, for the relatively intensive processing, 
preservation and even storage of fish and, in principle, the meat of other domestic and 
wild animals along with dairy products can be used to demonstrate their value. What 
remains unclear is whether these products had a value beyond acting as a supply of 
protein for the settlement in leaner seasons. The use of these items in local trade and 
exchange networks is also a possibility. Unfortunately tracking such networks from the 
remains of such animals is problematic. Although imported animal products have been 
interpreted elsewhere (e.g. Mulville 1999; Cussans & Bond Forthcoming), the preservation, 
storage and redistribution of animal products is still largely invisible. 
 
5.2: Feasting and the creation of debts and obligations 
The evidence presented in Chapters 2 and 4 adds a further dynamic to our understanding 
of food-based interactions during the Iron Age of Atlantic Scotland. A redistributive 
economy is likely to have been one element of food-based interactions during the Iron Age 
of Atlantic Scotland but it is considered by the present author that there was also an 
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important social use of food. This is based on the view that food has greater value than 
just economic worth. To extract the greatest potential from a surplus, whether plant or 
animal based, it must be transformed into something of greater value. One such way of 
achieving this is in the manipulation of surpluses to host feast events. Trade and exchange 
can be seen in economic terms, with wealth acting as a means to gain predominantly 
political power. Feasting on the other hand can be seen in terms of social display and the 
development of social status. Demonstrating one’s success as well as generosity is very 
important in influencing the perceptions that other people have of you (e.g. Perodie 
2001); in essence, one potential role of feasts is as a PR or propaganda exercise. 
 
Although dealing with a period far removed from the British Iron Age, many aspects of 
Robert Dodgshon’s (1995) examination of later chiefdoms in the Scottish Highlands and 
Islands has significant value in helping to structure our understanding of Iron Age 
communities in Atlantic Scotland. Among his key points is the importance of food in the 
accumulation of wealth and the manipulation of its redistribution, in part through feast 
events, to ensure support and following among the wider community. In essence, this is 
the use of food to accumulate and maintain social status and political power. He also 
considers that the environmental setting would prevent the more substantial 
accumulations of wealth and power necessary to develop extensive chiefdoms in this area, 
which would lead to competition between a wider cross-section of the population. 
Although perhaps a little deterministic in its approach, this could represent one limiting 
factor inhibiting the growth of more strongly hierarchical social structures. 
 
This is not to say however that societies in the Iron Age were subject to the same 
pressures and social organisation as highland societies in the 16th century. In addition, the 
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Atlantic Scottish Iron Age is subject to cultural changes over time. For example there 
appear to have been a number of effects on the organisation of life in the Late Iron Age, 
around the time of the formation of the Pictish Kingdom. In addition, the issue of scale is 
different, with the size of territories and the level of control of particular wealthy or elite 
individuals remaining uncertain. However, a number of the features outlined by Dodgshon 
bear a striking similarity to some of the patterns recognised in Early and Middle Iron Age 
societies, both in this investigation and previous work in the region (e.g. Dockrill 2002; 
Armit 2005; Sharples 2003). The most useful convergence is in relation to the role of food, 
in which Dogshon (1995) sees the control of land and its direct product (food) as being key 
to the ideologies of Highland chiefdoms and being the ‘drawthread’ that linked their 
different dimensions. Among the redistributive tools at a chief’s disposal, feasting was one 
of the most commonly used. 
 
It is argued here that during the Middle Iron Age of Atlantic Scotland the evidence for 
feasting activities and communal consumption events are quite widespread. It has perhaps 
been relatively slow for this to be picked up in the archaeological record due to the 
apparent lack of specialised arenas for large scale gatherings. This is different to previous 
eras where areas away from settlements could have served this role, such as the henges of 
the Neolithic (e.g. Albarella & Serjeantson 2000) and the burnt mounds of the Bronze Age 
(e.g. Øvrevik 1985: 146-148). Although sites such as Mine Howe (Card & Downes 2003) 
and High Pasture Cave (Birch et al. 2005) are providing evidence of more specialised 
events, perhaps with a more religious motivation, it is within the domestic sphere from 
which the bulk of the evidence can be collated. This is reflective of a theme that may begin 
in the Late Bronze Age which sees an ever greater emphasis on settlements and domestic 
sites. Such a trend is not only seen in the construction of large dwellings, including large 
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timber roundhouses in the south and large stone ones in the north (e.g. Harding 2009), 
and the emphasis on ever more monumental settlements, such as hillforts and brochs (e.g. 
Brown 2009; Armit 2003), but also the increasing focus of ritual activities on settlement 
sites (e.g. Campbell 2000; Hill 1995b; Parker Pearson et al. 2005). In southern Britain, the 
work of Hill (1995b) has highlighted the importance of specialised deposits such as animal 
burials within the belief system of Iron Age society. In addition, the limited amounts of 
human remains are often in the form of fragmentary deposits within settlements (e.g. 
Armit & Ginn 2007; Brown 2009: 154-157). In Atlantic Scotland, the deposition of human 
and animal remains, and presumably other untraceable materials, as foundation deposits 
and during occupation are well known. For example, a large number of faunal remains 
were deposited beneath the floor of the Sollas wheelhouse (Campbell 2000), a great auk 
skull associated with a decorated ceramic vessel and other remains was found behind the 
wall of the Cnip wheelhouse (Armit 2006: 32) and the skeleton of a child was found spread 
between four pits under the wheelhouse at Hornish Point (Barber 2003a: 90-92). 
 
Based on the data presented in this thesis a number of trends are seen to contribute 
towards an interpretation of widespread feasting activity in Atlantic Scotland during the 
Middle Iron Age, which can also be extended back to some Early Iron Age contexts. Large 
structure size is the first consideration. This is especially pronounced in the Outer Hebrides 
and in Shetland. The provision of a large internal space would allow a greater number of 
people to be accommodated during a feast event. 
 
During the Middle Iron Age there appears to have been a greater concern with the division 
of activities between various ancillary buildings. Based on evidence from the structural 
group examined from Old Scatness a number of these appear to include activities 
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associated with food processing and preparation, as well as storage. This would appear to 
reflect a concern with keeping the interior of the main dwelling clear of as much of the 
debris of daily life as possible, particularly some of the messier processes. Evidence for 
sweeping and cleaning within the roundhouse further emphasises this. Although one 
might expect this of the dwelling, one of the implications of this combined evidence is that 
there was concern with keeping the interior of the house clean and clear as a presentation 
space; the main area in which guests and visitors would be received and entertained. It is 
possible to link this in turn to the use of this space for hosting communal consumption 
events. 
 
On its own however, this evidence is fairly ambiguous. It is entirely possible that larger 
dwellings simply represent larger household groups. This is entirely possible but our 
understanding of the Iron Age population structure makes it difficult to resolve. It is 
considered that the use of the home as a means of display is the best evidence to suggest 
otherwise. Not only were brochs an outward display of status and success but it has also 
been argued that the internal monumentality of wheelhouses and aisled roundhouses 
represented a means of display (e.g. Armit 2003: 55-78; 2006: 252-253). If monumentality 
and display are considered the key objectives in household architecture, there is no reason 
to believe that the scale of domestic structures bears any relationship with household size. 
The focus on the internal monumentality of aisled roundhouses lends support to the idea 
of the use of the dwelling as an arena for display and competition in the form of feasts. 
 
Evidence for the remains of feasts on domestic settlements are more common in Atlantic 
Scotland than many may assume. In Phase 4 at Old Scatness, there is the highest 
proportion of meat that appears to have been brought to the site as joints (Cussans & 
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Bond Forthcoming). This is in no small part influenced by the large deposits recovered 
from the enclosure ditch fill [305] which was a swift accumulation of numerous bones that 
had been subjected to very specialised butchery paterns. In most instances, joints of pig 
were brought to the site and it appears unlikely that they were reared by the site’s 
inhabitants during the Middle Iron Age (Cussans & Bond Forthcoming). Such special 
deposits from Phases 5 and 6 are less readily identifiable but this may simply represent a 
change in depositional practices. At Dun Vulan, feasting on pigs was interpreted within the 
faunal deposits (Mulville 1999). Deer bones from Howe appear to have been roasted 
(Smith 1994), a type of cooking often associated with larger joints prepared for feasts (e.g. 
Albarella & Serjeantson 2000). 
 
In conjunction with such evidence, the regional survey in Chapter 2 showed that post holes 
associated with hearths were most common in Middle Iron Age dwellings. If it is accepted 
that many of these settings were intended to support spits for roasting joints of meat, they 
can also be associated with larger-scale cooking for feast events. Evidence for the use of 
stone-lined tanks in the preparation of large joints is still not forthcoming and their role 
within domestic structures remains indeterminate and, most likely, variable. 
 
Three hearths in Middle Iron Age houses from the Outer Hebrides at A’Cheardach Bheag 
(Fairhurst 1971), A’Cheardach Mhor (Young & Richardson 1960) and Dun Bharabhat 
(Harding & Dixon 2000: 17) show evidence of faunal remains incorporated into their kerb 
settings. These are considered here to represent feasting trophies accumulated from one 
or multiple feasts held by the sites’ occupants. Whether such traditions or similar displays 
in houses were initially more widespread is difficult to confirm at present. Finally, 
362 
 
 
Ingemark (2003) has associated the number of glass vessels recovered from Iron Age sites 
in Scotland as representing drinking vessels most likely used during feasts (see below). 
 
5.2.1: The motivation for feasting: 
It is important to consider here that the ideas of feasting are not necessarily at odds with 
our understanding of the relative marginality of the Atlantic Scottish environment. Far 
from being simple frivolous events, feasts are able to play a very important role in society. 
There are a number of ways in which economic surpluses can be mobilised for the 
increased social, political or economic success of an ambitious individual or group, defined 
by Hayden (1996: 131) as Triple A individuals (accumulators / aggrandisers / acquisators). 
 
Although it may seem a little outdated to some, the favoured theoretical basis for 
understanding the motivation for feasting activities has its grounding in the approach of 
Marvin Harris (1985), subsequently adapted by researchers such as Dietler and Hayden 
(Dietler 1996; Hayden 1996; Dietler & Hayden 2001). Such a theoretical perspective sees 
the practical return from the redistribution of wealth as the main motivator for such 
activities in feast events and so on. These returns may not be purely economic or even 
practical from a modern perspective but from the perspective of a prehistoric society, the 
returns from a religious feast for example can be seen as practical, such as in placating the 
gods or ensuring a successful harvest.  
 
This seems particularly relevant in an environment such as that of the Northern Isles 
where the environmental threshold for the success of a settlement can be quite narrow, as 
was demonstrated for the Early Iron Age settlement of Tofts Ness, Sanday, Orkney 
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(Dockrill 2007). In essence, the benefits gained from a feast event, in whatever form, must 
be worth the cost. 
 
The concept of ‘work party feasts’ or ‘collective work events’ (e.g. Dietler & Herbich 2001) 
is also potentially of value in the current investigation and in relation to the concept of ‘the 
architecture of food’. In such events food and, quite often alcohol, are given in return for 
labour. Often this is for harvests or large scale construction events (e.g. Dietler & Herbich 
2001; Perodie 2001). The projected labour investment necessary, for example, to build a 
broch are large and likely to have necessitated more hands than just the household that 
would occupy it (cf. Armit 2003: 75-78). Clearly, the most substantial architectural 
endeavours could only be created by those with the greatest ability to mobilise their 
surpluses in such a manner. This is likely to have been a slightly different system to the one 
so far discussed. 
 
It is important to remember that the reasons for a particular feast may be numerous, as 
can the potential returns and benefits to the organiser (Perodie 2001). It is likely that the 
accumulation of foods took advantage of many local and longer distance networks, using 
simple exchange mechanisms as well as calling in debts, obligations, favours and even 
tribute that are owed. Here it can be seen that the use of surpluses in trade and exchange 
and in feast events may not be mutually exclusive. 
 
The arable economy was apparently geared towards surplus production, which may have 
had its roots in a desire for stability and as an insurance against failure. However, the 
generation of surpluses lends itself well to a system of competition and competitive 
display. The use of surpluses in feasting is only one element of this system. The 
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investments of large amounts of resources, most likely accumulated through the 
mobilisation of surplus production, in the construction and upkeep of monumental 
dwellings is another part of the same system. 
 
The ability for a wide range of people to invest in architectural displays of this form is 
suggestive of only a relatively loose system of social hierarchy (e.g. Armit 2003: 81-85; 
2005: 138-140). This indicates that the potential gains from such displays and those of 
feast events were open to exploitation by a relatively broad cross-section of society. All 
those able and willing to extract a surplus from their available territory had a chance of 
using it for social advantage. This may actually have been beneficial to societies of Atlantic 
Scotland. With many households striving for success and surplus production, operating 
above subsistence level, the risk of failure and famine may have been reduced. 
 
This pattern is most applicable to the Outer Hebrides and to Shetland. In Orkney, the 
evidence is a little different. The lack of monumentality and internal space within post-
broch Middle Iron Age buildings on broch settlements like Howe, Midhowe and Gurness 
and an artefactual record that suggests a greater concern with personal adornment (e.g. 
Hunter 2001) has more parallels with Late Iron Age patterns. These buildings, other than 
the brochs themselves, would be less suitable for larger scale gatherings for communal 
consumption events. If one considers this in line with Armit’s (Armit 2005: 140-141) 
interpretation of a more rigid hierarchical system this might reflect the fact that people 
had less to gain from investing surpluses in such events. Instead, people may have 
invested more of their wealth in obtaining valuable imported items. Feasting may have 
continued to be important but might have only been open to a smaller cross-section of 
society. In general, the Orkney islands are more fertile than either Shetland or the Outer 
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Hebrides. Using similar logic to Dodgshon (1995) it may be that the greater productivity of 
the land enabled a smaller number of people to concentrate a greater amount of wealth 
and power, giving them the ability to build more elaborate and larger power bases with 
control over a larger number of people. 
 
By the Late Iron Age there seems to be less of an emphasis on large scale feasting. The 
generally smaller scale of domestic architecture indicates that the use of the home in such 
activities would not have been possible on the same scale. It is at this time that Sharples 
(2003) identifies an increase in items of personal adornment, replacing earlier high status 
imports associated with consumption, particularly drinking (Ingemark 2003). In a society 
with an equally successful economy, cultural explanations must be sought. With the 
growth of the Pictish kingdom and a more centralised hierarchical system, the necessity 
for more widespread competition between households and individuals may have been 
reduced since the expected returns might have been lower. An investment of wealth in 
items of personal adornment may therefore have been more appealing. The continued 
presence of apparent feasting trophies, such as that at Bornais or the carved boar from 
Old Scatness, along with an increased emphasis on hearth design as a means of display 
may indicate the continued importance of the domestic space and conspicuous 
consumption within it. However, such displays are more likely to have been on a smaller 
scale incorporating fewer people. The pattern in the Late Iron Age seems more uniform 
across the region than any of the earlier trends. This may also relate to the cultural 
developments brought about by the Pictish kingdom. 
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5.2.2: Prehistoric brewing – making the most of your resources 
Although it must at present remain conjectural, it is noteworthy that a large barley surplus 
would lend itself very effectively to malting and brewing. The production of beer would be 
most useful for social gatherings; feasts of large or small scales. The principle is summed 
up well by the following quote: 
“Even in special cultural or religious contexts, most foods in their raw 
state have only latent value.  Their true potency lies in the 
transformation of food to a prepared state by the application of fire or 
other physical processes.” (Foss 1994: 12) 
 
Essentially, the process of brewing would significantly elevate the potential of the barley 
crop beyond its basic economic value as a raw material and would be one way of 
extracting the maximum potential value from a barley surplus. As such, it is considered 
that this issue is worthy of some further discussion. 
 
Foods with psychoactive properties, including alcohol, have a widespread currency in 
feasts (e.g. Farb & Armelagos 1980: 176; Dietler 1996: 90; Dietler & Hayden 2001: 10; 
Junker 2001: 276; Nelson 2005: 3). Dietler (1996: 107-115) has discussed the potential 
importance of alcohol consumption in Iron Age Europe, which is likely to have involved 
both beer and wine. Large quantities of malted grain, most likely for brewing have been 
recovered from a potential malt-drying kiln at the Iron Age site of Eberdingen-Hochdorf in 
Germany (Stika 1996), strongly indicating that brewing was practiced by the native 
population of this area. 
 
367 
 
 
Extending into Scotland, Ingemark (2003) has used a study of imported Roman vessel glass 
to suggest that many of the imported artefacts during the Roman Iron Age in Scotland 
were associated with the consumption of alcoholic beverages. Although in their original 
contexts such items are associated with wine, Ingemark hypothesises that in native 
contexts they were predominantly used to hold locally made beverages. These could have 
included fruit wines or even beer. 
 
Within Atlantic Scotland, brewing has been hypothesised at the Neolithic site of Skara Brae 
(Dineley & Dineley 2000: 150-151). In addition, the morphological similarity of the 
‘furnace’ at the A’Cheardach Bheag (Fairhurst 1971) wheelhouse to the malt-drying kiln at 
Eberdingen-Hochdorf (Stika 1996) has been already noted. These are both tantalising 
glimpses at the possible identification of prehistoric brewing within the region. 
 
From Old Scatness, sprouted grains have been recovered, including slightly elevated 
concentrations associated with the oven feature in Structure 8 but the amount recovered 
is not sufficient to prove that malting and brewing were undertaken within the settlement. 
The floors of a number of the buildings could have been suitable for use as malting floors 
but there is no reliable way of proving which may have fulfilled this role. 
 
This is something that would merit further investigation in Iron Age Atlantic Scotland. It is 
one issue that could help tie together considerations of feasting behaviour and the 
apparent concern for the accumulation of barley surpluses.  
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5.3: Conclusion: 
All of the above is one aspect of the operation of society at this time. The overall pattern is 
likely to be far more complex and this should not be taken as an over-arching statement 
about the operation of Iron Age societies in Atlantic Scotland. However, it is hoped that by 
putting food and food-based interactions to the fore of discussions, the importance of 
food in peoples’ lives has been emphasised. It has been shown in this work that even in an 
environment that many may consider marginal, food can be used for more than just 
subsistence. Its ability to be used to influence power relations and social hierarchies is 
likely to have been one of the important motivating factors to encourage a widespread 
system of land enhancement and surplus production. This may have stemmed from the 
necessities of the environmental constraints in the face of unpredictable harvests and an 
ever present threat of crop failure. However, the manipulation of this system for economic 
and social gain is likely to have made such practices integral to the way people lived their 
daily lives. 
 
Lastly, a very significant point to take away from this work is that a large proportion of the 
population in Atlantic Scotland during the Iron Age were more than just scraping a living. 
The success is reflected in the ability to construct monumental dwellings, engage in long 
distance trade and exchange and invest significant effort and resources in feast events. All 
of these are founded on the food grown and gathered in the islands. It is hoped that work 
in the future will continue reflect the adaptation that people made to their landscape and 
the way in which they were able to exploit it to its fullest potential. 
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Appendix 1: Sites used in the hearth and structure survey: 
Site name Site location Grid reference Brief description of settlement evidence References 
Shetland     
Clickhimin Mainland HU 46433 40815 Broch settlement on an islet in Loch Clickhimin. Early occupation in the form Bronze Age 
structures followed by an Early Iron Age roundhouse. A blockhouse faced the 
entranceway and the broch filled the centre of the settlement. The centre of the broch 
was remodelled in a secondary phase and settlement persisted into the Late Iron Age. 
Investigations by numerous excavators published by Hamilton. 
(Hamilton 1968) 
Eastshore Mainland HU 4023 1125 An eroding broch on South Mainland. A small trench into the broch revealed at least 
two phases of use. Survey identified an enclosing ditch around the broch but the 
presence of a post-broch ‘village’, as at Jarlshof and Old Scatness, is indeterminate. 
(Carter et al. 1995) 
Jarlshof Mainland HU 39819 09551 Multi-period site with settlement evidence from the Bronze Age. Iron Age evidence 
includes Early Iron Age buildings and re-use of Late Bronze Age buildings, a broch and 
enclosing wall, Middle Iron Age aisled roundhouse and Late Iron Age wheelhouses. The 
most comparable site to the nearby Old Scatness. Excavations by numerous researchers 
published by Hamilton. 
(Hamilton 1956) 
Kebister Mainland HU 4570 4550 Investigation of a multi-period landscape with evidence from the Neolithic onwards. 
Iron Age evidence includes structures from the Middle and Late Iron Age. A significant 
site due to the absence of a broch in the surrounding area. 
(Owen & Lowe 1999) 
Mavis Grind Mainland HU 3372 6857 Stone built house dated artefactually to the Early Iron Age. (Cracknell & Smith 1983) 
Old Scatness Mainland HU 3898 1065 Large multi-period settlement centred around a broch tower. Structural remains date 
from the Middle Iron Age (4
th
 century BC) through to the crofting period. Post-Broch 
Middle Iron Age structures are represented by large aisled roundhouses and associated 
ancillary buildings. Late Iron Age settlement is in the form of ‘wheelhouses’ and cellular 
structures. 
(Dockrill et al. 2010; 
Forthcoming) & site 
archive 
Sandwick Unst HP 6195 0217 Small Late Iron Age buildings partially damaged by coastal erosion. The most northerly 
settlement evidence in the sample. 
(Lelong 2007a; b) 
Scalloway Mainland HU 406 399 Modern excavation of a Shetland broch and associated Late Iron Age buildings. (Sharples 1998) 
Sumburgh 
Airport 
Mainland HU 3922 1078 Bronze Age houses with subsequent Early Iron Age re-use. Excavated in advance of 
runway construction by the Shetland Archaeology and Natural History Society. Located 
very close to the Old Scatness settlement. 
(Downes & Lamb 2000) 
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Orkney     
Brough of 
Birsay 
Brough of 
Birsay 
HY 23977 28513 Late Iron Age and Norse settlement. Late Iron Age buildings in the form of figure-of-
eight buildings.  
(Hunter 1986) 
Bu Mainland HY 2697 0933 Thick walled Early Iron Age roundhouse excavated due to threat of destruction. Provides 
excellent evidence of the internal layout of the building. 
(Hedges 1987a) 
Buckquoy Mainland HY 2436 2823 Pictish and Norse buildings excavated by Anna Ritchis in the 1980s. The Pictish 
settlement is of cellular buildings including a distinctive ‘jelly baby’ house (Structure 4).  
(Ritchie 1977) 
Calf of Eday Calf of Eday HY 5790 3864 Early Iron Age roundhouse interpreted by Calder as a potter’s workshop. Within the 
excavation area were also some probable Late Iron Age buildings. 
(Calder 1937; 1939) 
Gurness Mainland HY 38179 26850 Large and complex broch settlement comprising a central broch tower and surrounding 
village.  Subsequently a Late Iron Age ‘shamrock’ building was inserted into the broch. 
Excavated by Craw and Richardson, re-interpreted and published by John Hedges. 
(Hedges 1987b) 
Howe Mainland HY 2759 1092 Broch and associated settlement subjected to total excavation. Settlement spans most 
of the Iron Age, beginning with an Early Iron Age roundhouse built over a Neolithic 
chambered cairn. The settlement continued in use through the Late Iron Age. 
(Ballin Smith 1994) 
Midhowe Rousay HY 37169 30598 Well preserved broch and surrounding settlement. The interior of the broch is divided 
into two quite evenly sized compartments, each with a full set of internal furnishings. 
Excavated for public display between 1930 and 1933. 
(Callander & Grant 1934) 
Pool Sanday HY 6194 3785 Multi-period site with settlement evidence from the Neolithic, Late Iron Age and Norse 
periods. Particularly important for advancing understanding of the Pictish-Viking 
transition period. 
(Hunter 2007) 
Pierowall 
Quarry 
Westray HY 4389 4905 Fragmentary remains of an Early Iron Age roundhouse associated with a Neolithic 
chambered cairn. 
(Sharples 1984) 
Quanterness Mainland HY 4177 1292 Early Iron Age roundhouse built close to a Neolithic chambered cairn. At least two 
phases of occupation were evident. 
(Renfrew 1979) 
Red Craig Mainland HY 2448 2816 Late Iron Age figure-of-eight building partially damaged by coastal erosion. Excavation 
of other areas revealed remains of other structures that were more difficult to 
interpret. 
(Morris 1989) 
Skaill Mainland HY 5882 0650 Settlement evidence from the Bronze Age to Norse periods. Middle Iron Age 
roundhouse and annexe followed by Late Iron Age rectangular and cellular buildings. 
Notable for the absence of a broch. Excavated by Peter Gelling between 1963 and 1981, 
published by Buteux. 
(Buteux 1997) 
St. Boniface Papa 
Westray 
HY 4877 5271 Thick walled Early Iron Age roundhouse heavily damaged by coastal erosion. Evidence 
also exists of other Iron Age and Pictish buildings. 
(Lowe 1998) 
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Tofts Ness Sanday HY 760 470 Excavations as part of a broader landscape investigation of the Tofts Ness peninsular. 
Neolithic, Bronze Age and Early Iron Age settlement evidence. Iron Age roundhouse and 
annexe are well preserved with good evidence of the internal layout. Combined with 
environmental evidence this site gives an excellent view of a settlement living on the 
margins the island’s economic potential. 
(Dockrill 2007) 
Outer 
Hebrides 
    
A’Cheardach 
Bheag 
South Uist NF 7577 4038 Two interconnected wheelhouses and entrance passage. Notable for the hearth kerb of 
deer mandibles and a furnace-like feature in the entrance passage. 
(Fairhurst 1971) 
A’Cheardach 
Mhor 
South Uist NF 7570 4129 Aisled roundhouse and forecourt with evidence of a number of hearth settings in the 
central area. 
(Young & Richardson 
1960) 
Bac Mhic 
Connain 
North Uist NF 7694 7619 Two roundhouses and some smaller structures excavated by Erskine Beveridge. The 
main chamber (D) appears to represent a wheelhouse structure. 
(Beveridge & Callander 
1932) 
Alt Chrisal 
T17 
Barra NL 6418 9776 Free standing wheelhouse with at least two phases of occupation. Structures which 
appeared to be ancillary buildings during survey were from the early modern period. 
(Foster & Pouncett 2000a) 
Bornais 
Mound 1 
South Uist NF 729 302 Part of a wider complex of excavated settlement mounds investigated under the 
SEARCH programme. Mound 1 comprised a Late Iron Age wheelhouse with at least two 
occupation phases separated by a conflagration event. 
(Sharples 1999) 
Ceann nan 
Clachan 
North Uist NF 771 739 Bronze Age burnt mound and Early Iron Age ‘double roundhouse’ structure. The later 
building has parallels at Cladh Hallan, South Uist. Not yet fully published 
(Armit & Braby 2002) 
Cladh Hallan South Uist NF 7305 2203 Excavated as part of the SEARCH programme. The main element of the excavation at 
Cladh Hallan was of Bronze Age roundhouses. The Iron Age evidence is in the form of 
two ‘double roundhouse’ structures comparable to that at Cann nan Clachan. Not yet 
fully published. 
(Marshall et al. 1999) 
Clettraval North Uist NF 7498 7135 Wheelhouse possibly built into an earlier building and associated structures. Overlying 
hearths in the central zone. 
(Scott 1948) 
Cnip Lewis NB 0980 3659 Middle Iron Age wheelhouse and associated buildings. One of the most recent and most 
complete published examinations of this type of Iron Age settlement. 
(Armit 2006) 
Dunan Ruadh Pabbay NL 6128 8765 Fragmentary remains of a complex Atlantic roundhouse. (Foster & Pouncett 2000b) 
Dun 
Bharabhat 
Lewis NB 09886 35325 Land-based and underwater excavation of a complex Atlantic roundhouse and ancillary 
buildings. The main building was destroyed by fire during occupation. The main external 
building may have been a byre. 
(Harding & Dixon 2000) 
Dun Cuier Barra NF 66420 03406 Complex Atlantic roundhouse. Excavated internal deposits most likely represent a 
secondary phase of use. 
(Young 1956) 
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Dun Vulan South Uist NF 71407 29815 Excavation of broch galleries, Late Iron Age broch occupation, Iron Age middens and 
surrounding structures. 
(Parker Pearson & 
Sharples 1999) 
Eilean 
Olabhat 
North Uist NF 7496 7528 Early Iron Age stone-built structure. Later re-used in the Late Iron Age for metalworking 
activities. 
(Armit et al. 2008) 
Eilean Maleit North Uist NF 7739 7390 Wheelhouse built as a secondary construction in a complex Atlantic roundhouse first 
excavated by Erskine Beveridge. Re-excavated by Ian Armit to confirm the structural 
history of the site. 
(Armit 1998) 
Foshigarry North Uist NF 7424 7638 Complex of buildings that includes aisled roundhouse elements as well as other 
buildings excavated by Erskine Beveridge. The site was also subject to more recent 
occupation. 
(Beveridge & Callander 
1931) 
Garry 
Iochdrach 
North Uist NF 7723 7427 Wheelhouse and associated buildings excavated by Erskine Beveridge. The plan 
indicates the wheelhouse is a secondary building within a complex Atlantic roundhouse 
(Armit 1998). 
(Beveridge & Callander 
1932) 
Hornish Point South Uist NF 758 470 Fragmentary wheelhouse excavated as part of a broader landscape project. Beneath the 
floor was the skeleton of a child, most likely representing some kind of foundation 
deposit. 
(Barber 2003a) 
Kildonan South Uist NF 728 285 Iron Age wheelhouse. Not yet fully published. (Zvelebil 1991) 
Kilpheder South Uist NF 734 207 Well preserved wheelhouse with a horseshoe-shaped hearth. Radial bays retained 
evidence of corbelling. 
(Lethbridge 1952) 
Loch na 
Beirgh 
Lewis NB 10348 35171 Complex Atlantic roundhouse set on an outcrop in the loch. Primary occupation levels 
were not excavated but the site produced extensive evidence of successive Late Iron 
Age cellular buildings occupying the centre of the roundhouse. 
(Harding & Gilmour 2000) 
Sollas North Uist NF 8017 7539 The largest of the Hebridean wheelhouses yet excavated. This site is also notable for the 
abundance of ritual deposits, including many faunal remains, in pits under the floor. 
Originally excavated by Erskine Beveridge in 1906 under the name Machair Leathann. 
Subsequently re-excavated by R J C Atkinson in 1957 and finally published by Ewan 
Campbell. 
(Campbell 1991) 
The Udal North Uist NF 825 783 Complex settlement of wheelhouses representing a long period of occupation. The 
results are not yet fully published but some presence/absence data have been 
presented. 
(Crawford 2002) 
Tigh 
Talamhanta 
Barra NF 6767 0220 Free standing wheelhouse with associated buildings, most notably an annexe assigned 
the function of a kilnhouse. Excavated by Lindsay Scott and published by Alison Young. 
(Young 1953) 
Traigh 
Bostadh 
Lewis NB 1373 4010 Settlement of Late Iron Age cellular buildings, including figure-of-eight structure. Not 
yet fully published. 
(Neighbour & Burgess 
1996) 
396 
 
 
Appendix 4: Archaeobotanical remains from Cleviegarth 
Broch, Shetland 
Introduction: 
During the 2003 excavations at Clevigarth Broch (Figure 1), Shetland, as part of the Old 
Scatness and Jarlshof Environs Project, six bulk samples were taken for palaeobotanical 
analysis from five contexts in Trenches 1 and 6. The samples amount to 137 litres of 
sediment and were processed at the Old Scatness excavations using a Siraf-style flotation 
tank with a 1mm mesh to retain the heavy fraction and a 500µm mesh to catch the light 
fraction. 
 
 
Figure 1: Location map of South Mainland showing Cleviegarth and other nearby Iron Age 
sites (Dockrill et al. Forthcoming: Fig. 1.1) 
 
The material was processed, identified and quantified by Gemma Martin in the Division of 
Archaeological, Geographical and Environmental Sciences (AGES) at the University of 
Bradford using a x10-x40 magnification stereo microscope. Some classifications have been 
modified by the present author in light of identifications made on the extensive dataset 
from Old Scatness. Identifications were made by comparison to Dr. Bond’s personal 
reference collection of plants from the Northern Isles housed in the Division of AGES, 
University of Bradford, the Division’s botanical reference collection and reference 
literature, including Cappers et al. (2006), Berggren (1969; 1981), and Martin & Barkley 
(1961). 
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The results of the analysis have already been published in an interim report (Martin 2004). 
However, in light of the results recently gained from archaeobotanical analyses at Old 
Scatness  (see Chapter 4), it is possible to look at the Cleviegarth data anew and to address 
some questions arising from the local settings of the two sites. 
 
Old Scatness was a large settlement during the Middle Iron Age with a large area of 
intensively cultivated infield. It is likely that this would have been quite productive, as 
attested by the ubiquity of cereals, especially barley, from deposits within the settlement 
and the large purpose-built corn drying kiln built towards the end of the Middle Iron Age 
period (Phase 6). Conversely, Cleviegarth appears not to have had the same associated 
client population nor any form of cultivated infield soils that can be detected. A working 
hypothesis is that Cleviegarth since did not appear to have had the potential to produce 
sufficient quantities of cereal grain would need to have been imported from nearby 
settlements capable of cultivating grain surpluses. Among such sites are Old Scatness and 
the nearby site of Jarlshof. Other nearby sites such as Toab and Eastshore may also have 
had good arable potential. 
 
Results: 
In total 1694 specimens of grains, seeds and chaff were identified and are displayed in 
Table 1. Terminology for most taxa follows Stace (1997) and the terminology for cultivated 
taxa follows Zohary & Hopf (2000). Much of the discussion will concern the remains from 
Trench 6. The three contexts ([604], [607] and [609]) can be dated by two radiocarbon 
dates from contexts [604] (90BC-AD80 (GU-12022)) and [609] (100BC-AD70 (GU-12023)). 
These dates correspond well with Phase 5 (Post-Broch Middle Iron Age) at Old Scatness. 
 
Cereals: 
The cereal assemblage is dominated by barley, both hulled and naked varieties. The 
presence of twisted grains and six-row rachis fragments indicates that these are six-row 
varieties (Hordeum vulgare var. vulgare and Hordeum vulgare var. nudum). In five of the 
six samples naked barley is numerically dominant over hulled barley, the exception being 
SF23 from context [104] in Trench 1. Naked barley is dominant in all of the Trench 6 
samples.  
 
As at Old Scatness, a large proportion of the barley grains (64%) showed dimpling, 
distortion and exuded material which, in the absence of a visible sprout, can be taken to 
indicate harvesting in an immature state (Hubbard & Al Azm 1990: 105). In Trench 6 this 
proportion reaches almost 70%. This most likely reflects the shortened growing season in 
the region (Coppock 1976). 
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Table 1: Raw palaeobotanical data from Cleviegarth Trenches 1 and 6 
 
Wild taxa: 
The assemblages from Cleviegarth are all dominated by the seeds of ‘wild’ or non-
domesticated plant taxa. A significant proportion of these are plants that are known to 
grow well on cultivated land, including common chickweed (Stellaria media), corn spurrey 
Site code CGB 03 CGB 03 CGB 03 CGB 03 CGB 03 CGB 03 
Area Trench 1 Trench 1 Trench 6 Trench 6 Trench 6 Trench 6 
Context 103 104 604 607 609 609 
Sample 8 23 35 41 46 48 
Volume (L) 60 8 14 27 10 18 
Cereal Grain             
Cereal indet. 5 5 10 4 - 4 
Hordeum sp. 6 20 3 16 1 3 
Hordeum vulgare var. vulgare - Hulled barley 1 12 - 13 - 2 
Hordeum vulgare var. nudum - Naked barley 4 3 23 16 3 6 
(Tail grains) - - 3 7 - - 
(Twisted grains) 1 - - 1 - - 
(Immature grains) 2 22 9 41 - 10 
(cf. Sprouted) - - - 1 - - 
              
Cereal Chaff             
Hordeum vulgare ssp. vulgare rachis - 1 4 17 1 2 
Chenopodium sp. L. - Goosefoots - - 1 37 - - 
Montia fontana L. - Blinks 18 6 14 21 2 1 
Stellaria media (L.) Vill. - Common Chickweed 24 53 63 1000 24 5 
Spergula arvensis L. - Corn Spurrey - - 3 13 3 2 
Polygonum aviculare L. - Knotgrass - 1 - 16 - - 
Polygonum sp. L. - Knotgrasses - - - 10 - - 
Rumex sp. L. - Docks 1 - 2 4 - - 
cf. Brassica sp. L. - Cabbages - - - 1 - - 
Empetrum nigrum L. - Crowberry - 4 1 4 2 2 
Calluna vulgaris (L.) Hull - Heather - - - - - 1 
Erica cinerea L. - Bell Heather - - - 2 - - 
Potentilla sp. L. - Cinquefoils - - - - - 1 
Trifolium sp. L. - Clovers - - - - 2 - 
cf. Polygala vulgaris L. - Common Milkwort - - - 1 - - 
Plantago sp. L. - Plantains - - 1 - - - 
Littorella uniflora (L.) Asch. - Shoreweed 1 - - - - - 
Galium sp. L. - Bedstraws - - - 1 - - 
Tripleurospermum maritimum (L.) W.D.J. Koch - Sea Mayweed - 5 5 18 5 2 
Carex spp. L. - Sedges 5 3 - 8 2 2 
Danthonia decumbens DC. - Heath-Grass 1 1 - 12 12 1 
Poaceae indet. (small) - Grass Family - 9 - 33 - - 
Indet wild plant taxa 12 7 44 134 15 10 
              
Other             
Monocot. culm / culm nodes (small) * * * - ** * 
Dicot. stem / root **** *** **** **** *** ** 
Dicot. tuber fragments * ** ** * *** * 
Bryophyta - Moss ** - * - - - 
Fucoid algae (fragments) - * - - - * 
Burnt peat ** ** **** *** ** ** 
cf. Mouse droppings - - - 11 - - 
Fish bone - - * * - - 
Mammal bone * - ** * * - 
Small mammal bone * - - - - - 
Insects (uncharred) - * * * - - 
Fuel ash slag - ** * * * * 
* = 0-5 
 
     ** = 5-25 
 
     *** = 25-100 
 
     **** = 100-500 
 
     ***** = 500+ 
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(Spergula arvensis), goosefoot (Chenopodium sp.), docks (Rumex sp.), knotgrass 
(Polygonum aviculare), sea mayweed (Tripleurospermum maritimum) and certain grasses 
(Poaceae indet.). The overwhelming signature among these plants is for fertile soils, as 
represented by chickweed, goosefoot and docks. However, the sandy nature of the soils 
on South Mainland and the proximity of coastal habitats are demonstrated by corn 
spurrey and sea mayweed. Heath grass (Danthonia decumbens) could represent the 
cultivation of some more acidic soils whilst blinks (Montia Fontana) and sedges (Carex sp.) 
could have grown in wetter parts of arable fields. However these and other plants of 
wetland and heath, such as heather (Calluna vulgaris), bell heather (Erica cinerea), 
crowberry (Empetrum nigrum) and shoreweed (Littorella uniflora), could also have been 
gathered with fuel (most likely peat or turves) (e.g. Dickson 1994; Church & Cressey 2006), 
or for other roles in the household (e.g. Miller 2002; Hurcombe 2000). Crowberry is quite 
common in the assemblages and there is the potential that this plant was gathered, at 
least in part, as a wild food resource. 
 
Compared to Old Scatness, the proportion of sedge seeds is low (Chapter 4). The numbers 
at Cleviegarth can conceivably be seen to have been weeds among the barley crop and 
seeds brought in with fuel. There is the potential that sedges may have played a more 
specialised role at the Old Scatness settlement in the Middle Iron Age. 
 
Chaff: 
Interestingly, there is a relatively high proportion of barley rachis in the assemblages. In 
trench six there is a ratio of 1:4.79 for rachis internodes to grains. This is lower than the 
1:3 ratio found in an un-threshed ear of barley. However it can still be considered quite 
high  
 
Ignoring the effects of carbonization and mixing, it can be briefly considered that barley 
processing waste would have a larger proportion of rachis fragments than 1:3 whilst in 
clean grain the proportion of rachis segments would be considerably lower. However, it 
has been demonstrated that the majority of chaff elements do not survive the charring 
process so well as the grains, ensuring that such they will be frequently under-represented 
in assemblages of carbonized macrofossils (Boardman & Jones 1990). Their fragility may 
also make them more vulnerable to mechanical damage following carbonization. It can be 
estimated that the proportion of rachis segments was originally larger although the extent 
of the difference cannot be quantified. 
 
When combined with the large numbers of seeds from plants that are likely to have grown 
amongst the crop, it would seem that at least a proportion of the material that became 
carbonized was the waste product of crop processing. More specifically such elements are 
most characteristic of the fine sieving of the crop following threshing, winnowing and 
coarse sieving (Hillman 1984: 4). The mixing of multiple sources of plant remains is likely 
and the assemblages from these midden deposits most likely represent the debris from 
numerous activities involving the use of plants. 
 
Cereal grain measurements: 
A number of the grains from Cleviegarth were measured using a microscope with a scale in 
the eyepiece. Grain size can be a way of assessing the contribution of different grain 
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sources, especially in identifying the proportion of small grains (tail grains) which can be 
separated from the crop along with chaff and weed seeds during fine sieving (Hillman 
1984: 4). It has been found that different carbonisation regimes and different grain types 
can affect the degree of shrinkage during the process (Braadbaart & van Bergen 2005). 
Since the temperature and duration of firing in antiquity cannot be accurately gauged and 
may vary between and even within assemblages, the degree of accuracy of the results is 
difficult to determine. However, the averaging effects of relatively large sample sizes 
should help minimise such effects. 
 
The mean length of barley grains from both trenches is 4.37mm, being only slightly smaller 
(4.33m) when only Trench 6 deposits are considered. This is closest to the Phase 6 mean 
(4.27mm) from Old Scatness and is larger than the contemporary Phase 5 measurements 
(4.01mm) (Chapter 4). The proportion of grains below 3.5mm, the cut off used here to 
estimate the proportion of tail grains, was relatively low both in the overall results (5.8%) 
and for Trench 6 alone (6.67%) (Figures 2 & 3). In conjunction with the evidence from the 
weed taxa and chaff elements, it can be seen that there is a component of crop processing 
waste, which can be taken to include some or all of these tail grains. However, the larger 
proportion of the grain appears to be from a different source, most likely grain carbonised 
during use. Although only a guide this indicates mixed assemblages representing many 
different activities involving the use and processing of cereals. 
 
 
Figure 2: Barley grain lengths from Trench 1 and Trench 6 assemblages 
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Figure 3: Barley grain lengths from Trench 6 assemblages 
 
Other remains: 
The remains of burnt peat and vegetative plant material such as small grass culms, moss 
and other stem, root and tuber fragments were quite common in many of the samples. 
Much of this material, particularly the peat is likely to represent the contribution of fuel to 
the assemblages. 
 
No samples produced the remains of heather charcoal, which is common on a number of 
sites in the region (Dickson 1994; Bond 2007c; d; Church 2000; Church & Cressey 2006), 
and only two (SF23 from context [104] and SF48 from context [609]) contained seaweed, 
both of which were common at Old Scatness. Although the use of seaweed is still 
ambiguous, heather is likely to have had a role in a number of craft activities and as 
bedding (Dickson & Dickson 2000: 261). 
 
A few items from context [607] (sample SF41) appear to be the possible carbonised 
droppings of a small animal, such as a mouse (Figure 4). Mouse droppings have been 
identified at an Iron Age and Roman site at Grateley, Hampshire (Campbell 2008), and are 
probably relatively common at many sites but generally under recognised. Bones of field 
and house mice have been identified from deposits at Old Scatness dating to the Middle 
Iron Age (Nicholson et al. 2005), which adds weight to the interpretation that these items 
could potentially be mouse droppings. These could represent a low-level infestation of the 
dwelling and even some of the stored grain product. These remains were initially 
considered to be ergot (Claviceps purpurea) sclerotia (Martin 2004) but this is no longer 
thought likely. 
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Figure 4: Possible carbonised mouse droppings from context [607] (sample SF 41) 
 
Discussion: 
The dominance of naked barley in these assemblages is very striking. At Old Scatness, the 
dominant cereal was hulled six-row barley, although with occasionally high levels of the 
naked variety. This is most pronounced in Phase 6 (Late Post-Broch Middle Iron Age) 
where naked barley dominates 28% of samples and in Phase 4 (Broch Period) where naked 
barley dominates 11.11% of samples. Only at Howe in Orkney can naked barley be seen to 
dominate to such an extent at this time (Dickson 1994). 
 
The status of this material is difficult to interpret. Around Cleviegarth no evidence of 
manure/midden enhanced cultivated infield soils was encountered. Some of the midden 
accumulations around the lower slope of the broch mound appear to have been subject to 
ard cultivation (Dockrill & Bond 2004). However, it would seem unlikely that such a small 
area could have produced enough cereal to support the site’s population. For example, at 
the relatively small settlement of Tofts Ness, Sanday, Late Bronze Age cultivated infield 
soils around Mound 11 extend to approximately one hectare (Dockrill et al. 2007b: 120), 
showing the general extent of cultivation necessary to produce a barley crop of sufficient 
yield. 
 
As noted above, a proportion of the material appears to represent crop processing debris. 
Such remains, if they can be considered to have not suffered too greatly from the 
destructive effects of carbonisation and post-depositional processes, would appear to 
represent the remains of fine sieving of the crop following threshing and winnowing. The 
remains of this process would leave small, dense chaff elements, small weed seeds and 
smaller cereal grains (Hillman 1984: 4). It can be assumed that the material represents 
plant matter burnt at the site and would most logically be the result of crop processing at 
the site. 
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What cannot be determined is whether earlier stages of crop processing (threshing, 
winnowing and coarse sieving) were carried out at Cleviegarth. The winnowed material is 
clearly lost to the wind and straw might be expected to be retained due to its value in craft 
activities and as fodder (e.g. van der Veen 1999). If straw does enter the fire it is generally 
burnt to ash as it does not survive as well as other cereal elements such as grains and 
rachis (Boardman & Jones 1990). As such, the remains of earlier crop processing stages are 
often absent in archaeobotanical assemblages, as was the case for the Old Scatness 
material where little straw and few awns were present despite the large amounts of cereal 
likely to have been processed on and around the settlement. 
 
If considered within the framework of grain imports rather than cultivation by the site’s 
inhabitants some interesting interpretations can be made. The remains of processing 
suggest that at least some of the barley entered the site in an unprocessed or semi-
processed state. It might have been transported unprocessed, perhaps being easier to 
manage in sheaves. In Phase 6 at Old Scatness, the remains of hulled barley from the corn 
drying kiln suggest that, at this slightly later date, the grain was dried in bulk in a fully 
cleaned state. It is presumed that this activity was to prepare the grain for bulk storage. 
The stored crop destroyed in a fire at Scalloway Broch, dated to AD415-525, was also in the 
form of cleaned grain (Holden 1998). If a similar regime was employed in Phase 5 at Old 
Scatness (contemporary with the Cleviegarth material) and other potential nearby grain 
exporters, it can be postulated that grain was not traded from grain stores, instead being 
exported at or around the time of harvest. 
 
The distribution of an unprocessed crop is not particularly efficient over long distances due 
to its bulk. However, over short distances there is a lot to recommend it for the producers. 
By passing on whole ears of barley the necessity to process part of the surplus is removed, 
passing the burden onto those taking receipt of the grain.  
 
However, at Howe, much of the grain apparently carbonised whilst being dried in the Late 
Phase 7 broch interior was in the form of whole ears (Dickson 1994: 127-130). A 
reconsideration of this deposit, which apparently contained burnt roofing material and 
covered the entire central area of the broch (Ballin Smith 1994: 77), is that the whole ears 
of barley represent a stored crop that was destroyed in the conflagration, like that 
recovered from Upper Scalloway (Holden & Boardman 1998). Both explanations however 
would appear to suggest storage in the ear. This could represent a different approach in 
Iron Age Orkney but it is interesting to note that the cereal at Howe is naked barley. An 
alternative therefore is that the norm for the naked variety was storage in the ear, perhaps 
as a more effective guard against fungal attack of the more vulnerable naked grains. With 
naked barley dominating assemblages at Cleviegarth it is also possible that the grain could 
have come from local grain stores, with the evidence of processing being the result of the 
day-to-day use of this crop. 
 
Trade of cereals in this form makes the identification of producer and consumer sites 
difficult archaeobotanically. However, as noted for examples in southern Britain the idea 
of producer and consumer sites is perhaps an outdated concept and an over-simplification 
of the complex issues of cereal cultivation and the redistribution of surpluses (van der 
Veen & Jones 2007). If a longer distance grain trade is postulated, this may have been in 
the form of more heavily processed material. There is as yet no real evidence of such 
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export, although Iron Age communities in Shetland were part of wider communication 
networks, which facilitated the import of high status objects (e.g. Hunter 2001). 
 
The amount of naked barley may also be relevant here since it might be expected to be 
the preferred cereal for human consumption, requiring less intensive processing than the 
hulled variety. Grain traded in an unprocessed state to a site that produces little or none of 
its own might be expected, where possible, to be of the more easily processed varieties. 
Naked barley does not require parching and pounding to remove the husk prior to 
consumption. The site’s inhabitants could have carried out such a process on a small scale, 
in a similar way to the drying processes outlined by Fenton (1978: 375-376), but may have 
preferentially sought the less labour-intensive naked variety. 
 
The hulled barley present could either represent grain imported in years when naked 
barley was less successful, the import of grain from multiple sources, or imports for other 
purposes, which could include brewing, for which hulled barley is more desirable (e.g. 
Hough 1985: 17; Zohary & Hopf 2000: 60). Something that must be considered but 
remains unknown is whether the provision of an area for malting was present at 
Cleviegarth and an alternative could be the import of dried malted grain, which is a highly 
storable and transportable commodity (cf. Hough 1985: 4), although evidence of this is not 
present at Cleviegarth. For a grain-producing site this would be one way of increasing the 
inherent value of any barley surplus that was produced. 
 
The wild taxa form a similar assemblage to the weed communities identified at Old 
Scatness. It is not reliable to use this as direct evidence for trade between the two sites, 
simply reflecting the soils and growing conditions in the local area. However, there is 
nothing in the assemblages to suggest that the grain was not grown on the fertile sandy 
soils of the South Mainland, such as those around Old Scatness and Jarlshof. The large 
numbers of chickweed seeds and other plants of fertile ground indicate improved soils, 
with plants such as corn spurrey and mayweed also indicating their light sandy nature. As 
noted above, these do not appear to have existed around Cleviegarth other than the small 
amount of cultivated midden around the base of the broch mound. 
 
Conclusions: 
A lack of cultivated soils around Cleviegarth broch indicates that the import of barley to 
the site was necessary as part of the subsistence base of the population. However, the 
plant remains alone cannot be used to prove or disprove this hypothesis. The weed 
communities suggest similar conditions of cultivation for the cereal to that recorded from 
Old Scatness. This indicates that the barley was grown under similar conditions but it 
cannot be demonstrated whether this was by the site’s inhabitants or by another 
neighbouring community, although the latter seems most plausible. 
 
The evidence from the weed taxa and rachis segments, and to a lesser extent grain size, 
indicate that a proportion of the carbonised material represents crop processing waste, 
most likely from the fine sieving stage. The implication of this is that barley was processed 
at the site and, in turn, that at least a proportion of the cereal was imported unprocessed. 
Although only evidence for fine sieving by product can be identified, the absence of 
material from earlier stages does not rule out the possibility that such activities were 
undertaken at Cleviegarth. Transport of unprocessed rather than semi-processed cereals 
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seems quite practical over the short distances involved. That the majority of the grain was 
naked barley suggests that it was mostly this more easily processed crop that was brought 
to the settlement, a move that would reduce the necessary labour to make the grain 
edible/palatable. Hulled barley was also present, which could reflect multiple grain 
sources, imports from different years or the deliberate import of separate crops for 
different purposes. 
 
An interpretation such as this is fascinating in that it emphasises the view of a highly 
productive arable system around sites such as Old Scatness and Jarlshof and more complex 
interactions than have previously been envisaged. If a grain trade is thought likely it must 
be considered what the economic basis of the Clevigarth broch and its environs was and 
what products were exported in exchange for cereals. It is also interesting to consider the 
distance over which grain from fertile arable areas was traded, both within the islands and 
even further afield. The trade of barley in an unprocessed or semi-processed state might 
suggest that than an agreement was in place for the export of the crop soon after harvest 
before it was fully processed and stored by the producers. 
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Appendix 7: Oven experiments carried out at Old 
Scatness: 
Introduction: 
Below is a brief description of some experimental fires lit in a replica of the Structure 8 
‘oven’ or enclosed hearth carried out in the summers of 2008 and 2009. The intention of 
these experiments was to gain a better understanding of the way in which the feature 
would have behaved during use in the hope that it may shed further light on 
understanding the manner in which it may have been used. 
 
On both occasions the experiments were carried out during spare time available during 
work that I was carrying out for the Viking Unst Project. As such, the amount of time 
available and the scope of the experiments was more limited than would have been 
preferred. However, some useful observations can be made nonetheless. 
 
 
Figure 1: The Structure 8 oven as it appears now in it consolidated state 
 
Building the oven: 
The replica oven was built with considerable assistance from Jim Keddie (drystone builder) 
and Rick Barton (archaeologist), who were at that time carrying out consolidation work on 
the archaeological structures at Old Scatness. It was built within a corbelled cell of a 
replica roundhouse (based on Structure 12). Although the building was unroofed, the 
sheltered location against the structure wall was considered one of the closest parallel 
settings available that could be used for the purpose. 
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Figures 2 to 5 show key elements of the construction. The plan and dimensions of the 
original were followed as closely as possible. The basic fire box was made from drystone 
masonry which was corbelled in slightly to allow the top to be closed with stone slabs. 
Unlike the original, which two carefully shaped stones that could be moved together to 
reduce the flue diameter, basic corbelled masonry was employed. This is unlikely to have 
had a significant effect on the way the feature behaved. A gap was left in the front of the 
masonry box in line with where the hole in the slab would be. 
 
The front slab was of similar dimensions to the original, although a little larger and thicker. 
An arch was removed using a power drill and lump hammer for ease and speed. The slab 
was bedded in the ground in front of the masonry box to create a fascia. 
 
The sides of the oven were built up using drystone masonry and orthostats in a similar 
style to the original. These were of little importance in the present experiments but would 
be useful should further experiments attempting to replicate the feature’s use be 
attempted. 
 
 
Figure 2: The completed fire box 
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Figure 3: Detail of the front flue 
 
 
Figure 4: The completed reconstruction 
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Figure 5: The corbelled top of the fire box. The stones can be adjusted to control the size 
of the top flue 
 
Lining the oven: 
During the second set of experiments the oven was lined with clay, as the original feature 
had been, to prevent air and heat escaping through the drystone masonry and enable air 
to be channelled through effectively. For the purpose, clay from nearby on the grounds of 
Sumburgh Airport was used. The clay was of a grey colour and contained numerous 
stones. The clay was not refined but the larger stones were removed as it was used (Figure 
6). 
 
It was unfortunate that the clay could not be obtained when the reconstruction was first 
built, which made lining the fire box very difficult. It is likely that in the original, the yellow 
clay that was found in the masonry of the fire box was added almost as a mortar during 
construction. Not only would this have been more straightforward, the seal obtained 
would also have been more effective. The clay was left overnight and dried further by 
lighting a fire within. 
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Figure 6: The clay used to line the fire box 
 
Firing the oven: 
Although numerous test firings were carried out both after the initial construction and the 
clay lining of the oven, only two fully measured experimental firings were able to be 
conducted due to constraints of both time and weather (although the oven was 
constructed in a corbelled cell, it still became rather wet during heavy rain). 
 
The first firing carried out in July 2008 (Test 1) used the oven in an un-lined state, with all 
the gaps in the drystone masonry unfilled. The second firing carried out in August 2009 
(Test 2) was conducted after the feature had been lined with clay (see above). 
 
Method: 
The oven was fuelled using local peat, the closest parallel to the archaeological remains 
recovered from the original feature. The fire was lit within the fire box, being considered 
the best way of heating the feature due to the small opening in the front, which would 
have made the movement of hot ashes difficult. Once the fire was alight, readings were 
taken from the thermocouples (see below) at regular intervals using an electronic 
thermometer (Model: RS 206-3722). 
 
Placement of the thermocouples: 
Figure 7 shows the placement of the thermocouples within the feature. Thermocouple 1 
was placed to get a view of the temperature of the fire, to see how hot it got and whether 
fluctuations had an effect on other measurements. Thermocouple 2 was placed to get an 
idea of how hot the fire box would get in order to better understand whether this part of 
the feature could have been used as a basic oven. Thermocouple 3 ran through the 
topmost corbelled masonry at the top of the feature to see if this are become hot enough 
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to be of use. Thermocouple 4 was placed in the flue at the top of the fire box to get an 
impression of the heat of the air that could be channelled through this area to materials 
situated above it. 
 
 
Figure 7: Schematic diagram showing the placement of the thermocouples 
 
Results: 
The results of the experiments are shown in the graphs below (Figures 8 - 11). Each graph 
plots the results of the same thermocouple for both test firings. Tables 1 and 2 show the 
temperatures recorded for each test firing separately. 
 
 
Figure 8: The results for thermocouple 1 (fire temperature) 
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Figure 9: The results for thermocouple 2 (fire box temperature) 
 
 
Figure 10: The results for thermocouple 3 (oven top temperature) 
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Figure 11: The results for thermocouple 4 (top flue temperature) 
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Temperature in °C 
Minutes TC1 TC2 TC3 TC4 
0 18 13.2 13.5 13.5 
31 151 35 86 40 
37 210 37 63 61 
45 281 40 73 99 
55 348 45 66 107 
65 368 28 60 78 
75 369 28 59 73 
85 371 28 62 70 
95 363 26 60 61 
110 325 27 58 63 
120 304 26 60 69 
130 292 26 56 54 
140 289 27 52 53 
150 310 30 51 52 
160 312 29 52 54 
165 312 30 63 66 
210 283 35 55 54 
215 316 36 66 101 
220 355 39 80 121 
225 385 40 90 130 
230 419 39 92 117 
235 446 42 87 107 
236 - - - 99 
237 461 42 84 79 
238 - - - 69 
239 472 41 79 66 
245 477 41 77 63 
250 477 39 79 82 
255 473 40 77 81 
260 465 39 73 76 
265 456 35 77 61 
270 448 35 76 60 
275 439 35 73 59 
Table 1: Results from test firing 1 
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Temperature in °C 
Minutes TC1 TC2 TC3 TC4 
0 15.2 14.5 15.5 16.5 
20 166.3 25.6 40.1 50.2 
25 184.6 27.1 49 104.2 
30 202 28 73 183 
35 213 32 88 186 
40 211 33 70 146 
45 222 35 55 84 
50 225 35 58 93 
55 235 35 61 108 
60 258 36 74 127 
65 269 37 66 103 
70 273 37 58 90 
75 270 37 54 79 
80 266 37 53 76 
85 260 36 51 69 
90 240 35 49 67 
95 227 33 47 64 
100 232 33 46 73 
105 254 34 48 70 
110 264 34 47 69 
115 263 34 50 81 
120 258 32 54 67 
125 269 32 57 105 
130 285 34 59 120 
135 298 36 62 130 
140 312 37 65 133 
Table 2: Results from test firing 2 
 
Thermocouple 1: 
The temperature of the fire fluctuated as new peats were added and as they dried out and 
caught light. The fluctuations in fire temperature were reflected in the other 
measurements. This shows that the feature did not retain heat well over the duration of 
the experiments. 
 
Thermocouple 2: 
The temperature within the fire box was consistently low. The temperature did not exceed 
42°C, which was reached when the heat of the fire was over 450°C during experiment 1 
(237 minutes). It would seem that this part of the feature did not trap heat effectively 
even when it was sealed by clay. Such low temperatures would not be of use in most 
cooking activities that would be expected in an oven. 
 
Thermocouple 3: 
The temperature of the top stones of the fire box did not exceed 100°C and would not 
seem to represent a viable cooking surface. Based on present data it would not seem that 
the intention was to heat this surface for such activities. 
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Thermocouple 4: 
The thermocouple in the top flue attained the highest temperatures, reaching a peak of 
186°C in experiment 2 (35 minutes). It was not easy to maintain the temperature but this 
may have been possible with more attention paid to keeping the fire stoked. The higher 
temperatures were from experiment 2 after the feature was lined. The channelling of air 
and the reduction of escaped heat would seem to account for this and may indicate the 
intention of the lining. 
 
The peak in temperature during experiment 1 (225 minutes) was achieved when the 
opening in the top of the feature was blocked with a stone. Trapping heat in this way could 
allow the heating of a bakestone or a pot set over the top of the feature. However, the 
advantage of this over a bakestone used with an open hearth is not apparent. 
 
Observations: 
Construction: 
The actual construction of the drystone fire box was a quick process and is unlikely to have 
taken long to complete for people familiar with such construction methods. The difficulty 
found with lining the inside of the fire box with clay after it was built serves to 
demonstrate that this was carried out during construction. The fact that the clay was 
found between the stones of the original feature further emphasises this. Therefore, it can 
be seen that the clay lining was a deliberate design feature from the very beginning of 
construction. 
 
Use: 
One of the main findings of the experimental work is that the fire box never attained a 
great temperature, whether it was sealed or not. Although the duration of the firings were 
relatively short, the temperatures stayed fairly constant throughout the measurements. 
Most of the heat was channelled through the top of the feature. Such temperatures would 
not seem suitable for cooking food items through use as an oven. In addition, awkward 
access to the fire box caused by the extra height of the front stone would also make use as 
an oven in its current state impractical. 
 
Overall the design of the feature makes it most effective at channelling the heat from the 
fire through the top flue. The present state of the feature does not appear to suggest that 
a sealed oven was built on top but a platform or rack could have been suspended above it. 
The use of the heat for drying cereal grains seems practicable. With the use of appropriate 
fuel, smoke could also be produced and channelled in a similar way. 
 
During of the use of the replica, the front slab did not appear to serve any particular 
practical function. The fact that it stands higher than the fire box suggests that it may have 
been most important for raising the height of the feature in line with the sides. This may 
have been to allow a platform or other items to be suspended above the fire. The amount 
of care taken to shape the front stone suggests that its role was also decorative to disguise 
the coarse masonry behind. 
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Lighting and maintaining the fire was a difficult task due to the limited size of the openings 
in the front and top of the feature. Although not attempted, the addition and removal of 
hot embers would seem equally problematic. The remains from within the excavated 
feature demonstrate the presence of fuel and, at present, it seems most likely that these 
resulted from a fire within. The problem of ease of use requires further consideration. 
 
Further work: 
In light of the archaeological and experimental work carried out, there are many further 
experiments that could be carried out using the replica oven that might help better 
understand its role in the Phase 5 settlement. Experiments considering the types of 
superstructure that may have existed for drying cereals or smoking meat and fish would be 
particularly useful to assess the feature’s effectiveness in these roles. Combining smoking 
with the experimental use of seaweed ash as part of the curing process would also be a 
fascinating undertaking. The construction of a flue would also be of interest since this was 
clearly added to the feature with a deliberate outcome in mind, potentially to increase the 
draught and the overall temperatures that could be achieved. 
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